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agctgagtta 


900 
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aaacaaguea cagaagtcta tgaccUggtg cgagaaatgg gccctgaaU; tgggctccta 960 

catttaaggc aaagcccaaa agcliggactg t tatcactag ccaat: tigtcc caactttgca 3020 

agtgtt.gtt.c tcggcaatgc ct.caggctta ggcaliaatag gtatgtatcg cgggagagtg 10B0 

ccaaacacag aactat U: tc agcagcagaa agctatgcca agagtttgaa agaaagcaat 1140 

aaaattaact: tttcttcatt aggactcaca gatgaagaaa aagaggctgc agaacacttt 1200 

ctaaatgtga gtgacgacag tcaaaatgat tatgagtaat taaaaaagtg ggacaagtca 1260 

aaatgtcatt ccctgaagga aaagatattc Utttcatggg taatgaagcg gcaaaattgg 1320 

cagaagcttt ccaaaaatca ttaagaaaac ctagtcataa aagatctcaa tctattatag 1380 

gagaaaaagt gaacactgta tctgaaacat tggaattacc tactatcagt agacctacca 1440 

aaccgaccat attgtcagag ccgaagttag catggacaga caaaggtggg gcaatcaaaa 1500 

ctgaagcaaa gcaaacaatc aaagttatgg atcctattga agaagaagag tttactgaga 1560 

aaagggtgct gccctccagt gatgggaaaa ctcctgcaga aaagaagttg aaaccatcaa 1620 

ccaatactaa aaagaaggtc tcatttacac caaatgaacc aggaaaatac acaaagttgg 1680 

agaaagatgc tctagacttg ctttcagaca atgaagaaga agatgcagaa tcctcaatct 1740 

taaccttcga agaaagagat acttcatcat taagcattga agccagacta gaatcgattg 1800 

aggagaaatt aagcatgata ttagggctat taagaacact caacattgct acagcaggac 1860 

ccacagcagc aagagatggg atcagagatg caatgattgg cataagggag gaactaatag 1920 

cagacataat aaaagaagcc aagggaaaag cagcagaaat gatggaagaa gaaatgaacc 1980 

agcggacaaa aataggaaac ggtagtgtaa aattaactga aaaggcaaag gagctcaaca 2040 

aaattgttga agacgagagc acaagtggtg aatccgaaga agaagaagaa ctaaaagaca 2100 

cacaggaaaa taatcaagaa gatgacattt accagttaat tatgtagttt aataaaaata 2160 

aaaaatggga caagtgaaaa tggagtccta tctggtagac acctatcaag gcatccctta 2220 

cacagcagct gttcaagttg atctagtaga aaaggacctg ttacctgcaa gcctaacaat 2280 

atggttcccc ctgtttcagg ccaatacacc accagcagtt ctgcttgatc agctaaagac 234 0 

tctgactata actactctgt atgctgcatc acaaagtggt ccaatactaa aagtgaatgc 2400 

atcggcccag ggtgcagcaa tgtctgtact tcccaaaaag tttgaagtca atgcgactgt 2460 

agcacttgac gaatatagca aattagaatt tgacaaactt acagtctgtg aagtaaaaac 2520 

agtttactta acaaccatga aaccatatgg gatggtatca aagtttgtga gctcggccaa 2580 

accagttggc aaaaaaacac atgatctaat cgcattatgc gattttatgg atctagaaaa 264 0 

gaacacacca gttacaatac cagcatttat caaatcagtt tctatcaagg agagtgaatc 2700 
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agccactgt t 


gaagctgcaa 


taagcagtga 
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a taaaaatgt 


ct tggaaagt 
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teaacaeggt 


3120 


ct taaagaga 


gctacctaga 


agaatcatgt 


agcactataa 


ctgagggata 


tcttagtgtt 


3180 


ctgaggacag 


gttggtatac 


caacgttttt 


acattagagg 


tgggtgatgt 


agaaaacctt 


3240 


acatgttctg 


atggacctag 


cctaataaaa 


acagaattag 


atctgaccaa 


aagtgcacta 


3300 


agagagctca 


aaacagtctc 


tgctgaccaa 


ttggcaagag 


aggaacaaat 


tgagaatccc 


3 3 60 


agacaatcta 


ggtttgttct 


aggagcaata 


geacteggtg 


ttgeaacage 


agetgeagtc 


3420 


acagcaggtg 


ttgcaattgc 


caaaaccatc 


eggcttgaga 


gtgaagtcac 


agcaattaag 


3480 


aatgccctca 


aaacgaccaa 


tgaagcagta 


tctacattgg 


ggaatggagt 


tcgagtgttg 


3540 


gcaactgcag 


tgagagagct 


gaaagacttt 


gtgagcaaga 


atttaactcg 


tgcaatcaac 


3600 


aaaaacaagt gcgacattga 


tgacctaaaa 


atggccgtta 


gcttcagtca 


attcaacaga 


3660 


aggtttctaa 


atgttgtgcg 


gcaattttca 


gaeaatgetg 


gaataacacc 


agcaatatct 


3720 


ttggacttaa 


tgacagatgc 


tgaactagee 


a 99gccgttt 


ctaacatgcc 


gaeatctgea 


3780 


ggacaaataa 


aattgatgtt 


ggagaaccgt 


gcgatggtgc 


gaagaaaggg 


gtteggaate 


3840 


ctgatagggg 


tctacgggag 


etcegtaatt 


tacatggtgc 


agetgecaat 


ctttggcgtt 


3900 


atagacacgc cttgctggat 


agtaaaagca 


gccccttctt 


gttccggaaa 


aaagggaaac 


3960 


tatgcttgcc 


tcttaagaga 


agaccaaggg 


tggtattgtc 


agaatgeagg 


gtcaactgtt 


4020 


tactacccaa 


atgagaaaga 


ctgtgaaaca 


agaggagacc 


atgtcttttg 


cgacacagca 


4080 


gcgggaatta 


atgttgctga 


gcaatcaaag 


gagtgeaaca 


tcaacatatc 


cactacaaat 


4140 


tacccatgca aagtcagcac aggaagacat 


cctatcagta 


tggttgcact 


gtctcctctt 


4200 


ggggctctgg ttgcttgcta caaaggagta 


agctgttcca 


ttggcagcaa 


cagagtaggg 


4260 


atcatcaagc agctgaacaa gggttgctcc 


tatataacca 


accaagatgc 


agacacagtg 


4320 


acaatagaca acactgtata tcagctaagc 


aaagttgagg 


gtgaacagca 


tgttataaaa 


4380 


ggcagaccag 


tgtcaagcag 


ctttgatcca 


atcaagtttc 


ctgaagatca 


attcaatgtt 


4440 


gcacttgacc 


aagtttttga 


gaacattgaa 


aacagecagg 


ccttggtaga 


tcaatcaaac 


4500 



agaatcctaa gcagUgcaga gaaagggaat actggcttca tcattgtaat: aattctaatt 4560 

gctgtccttg gctctagcat gatcctagtg agcatcttca ttataatcaa gaaaacaaag 4620 

aaaccaacgg gagcacctcc agagctgagt ggtgtcacaa acaatggctt cataccacac 4680 

agttagttaa ttaaaaataa aataaaattt gggacaaatc ataatgtctc gcaaggctcc 4740 

atgcaaatat gaagtgcggg gcaaatgcaa cagaggaagt gagtgtaagt ttaaccacaa 4800 

ttactggagt tggccagata gatacttatt aataagatca aactatctat taaatcagct 4860 

tttaaggaac actgatagag ctgatggcct atcaataata tcaggcgcag gcagagaaga 4920 

cagaacgcaa gattttgttc taggttccac caatgtggtt caaggttata ttgatgataa 4980 

ccaaagcata acaaaagctg cagcctgcta cagtctacac aacataatca agcaactaca 5040 

agaagttgaa gttaggcagg ctagagatag caaactatct gacagcaagc atgtggcact 5100 

ccataactta atcttatctt acatggagat gagcaaaact cccgcatctt: taatcaacaa 5160 

tctcaaaaga ctgccgagag aaaaactgaa aaaattagca aagctgataa ttgacttatc 5220 

agcaggcgct gacaatgact cttcatatgc cctgcaagac agtgaaagca ttaatcaagt 5280 

gcagtgagca tggtcctgtt ttcattacta tagaggttga tgaaatgata tggactcaaa 5340 

aagaattaaa agaagctttg tccgatggga tagtgaagtc tcacaccaac atttacaatt 5400 

gttatttaga aaacatagaa attatatatg tcaaggctta cttaagttag taaaaacaca 5460 

tcagagtggg ataagtgaca atgataacat tagatgtcat taaaagtgat gggtcttcaa 5520 

aaacatgtac tcacctcaaa aaaataatca aagaccattc tggtaaagtg cttattgcac 5580 

ttaagttaat attagcttta ctaacatttt tcacaataac aatcactata aattacataa 5640 

aagtagaaaa caatctacaa atatgccagt caaaaactga atcagacaaa gaagactcac 5700 

catcaaatac cacatccgtc acaaccaaga ccactctaga ccatgatata acacagtatt 5760 

ttaaaagatt aattcaaagg tatacagatt ctgtaataaa caaggacaca tgctggaaaa 5820 

taagcagaaa tcaatgcaca aatataacaa catataaatt tttatgcttt aaacctgagg 5880 

actcaaaaat caacagttgt gatagactga cagatctatg cagaaacaaa tcaaaatcag 5940 

cagctgaagc atatcataca gtagaatgcc attgcatata cacaattgag tggaagtgct 6000 

atcaccactc aatagattaa acccaatctt gaatgttaaa actagactag gatccgtcta 6060 

agactatcag ttcaatagtt tagttatttt aaaatatttg agaataggta agtttctatg 6120 

gcacttcata gcaataggta ataattaaca gcttaattat aattaaaaca ttatttaaaa 6180 

tcgtaactat ttaatttaca aagtaaaaac aaaaatatgg gacaagtagt tatggaggtg 624 0 

aaagtagaga acattcgagc aatagacatg ctcaaagcaa gagtgaaaaa tcgtgtggca 6300 
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cgtagcaaat gctttaaaaa tgcttc.t L t;a atcctcatag gaatiaactnc actgagtata 6360 

gcticticaata tctatctgat: cataaactrac acaaUacaaa aaacctcatc tgaatcagaa 64 20 

caccacacca gcUcaccacc cacagaatcc aacaaggaag cttcaacaat: cLccacagac 64 80 

aacccagaca tcaatccaaa cticacagcat ccaacticaac agtccacaga aaaccccaca 6540 

ctcaaccccg cagcatcagt: gagcccatca gaaacagaac cagcatcaac accagacaca 6600 

acaaaccgcc tgtcctccgt agacaggtcc acagcacaac caagtgaaag cagaacaaag 6660 

acaaaaccga cagtccacac aagaaacaac ccaagcacag cttccagtac acaatcccca 6720 

ccacgggcaa caacgaaggc aatccgcaga gccaccactt tccgcatgag cagcacagga 6780 

aaaagaccaa ccacaacatc agtccagtcc gacagcagca ccacaaccca aaatcatgaa 6840 

gaaacaggtt cagcgaaccc acaggcatct gtaagcacaa tgcaaaacta gcacaccaac 6900 

aatataaaac caaattagtt aacaaaaaat acgagatagc tctaaagtaa aacatgtagg 6960 

taccaacaat caagaaacca aaagacaact cacaatctcc ctaaaacagc aacgacacca 7020 

tgtcagcttt gctcaaatct cUctgggaga aactttitgcc cacatactaa caacatcaca 7080 

accatctcaa gaaaagaaac tgggcaaaac agcatccaag agacaaatag caatggatcc 7140 

tcttaatgaa tccactgtta atgtctatct ccctgattcg taccttaaag gagtaatttc 7200 

ttttagtgaa actaatgcaa ttggttcatg tctcttaaaa agaccctact taaaaaatga 7260 

caacactgca aaagttgcca tagagaatcc tgttattgag catgtgagac tcaaaaatgc 7320 

agtcaattct aaaatgaaaa tatcagatta caaggtagta gagccagtaa acatgcaaca 7380 

tgaaataatg aagaatgtac acagttgtga gctcacacta ttgaaacagt ttttaacaag 7440 

gagtaaaaac attagcactc tcaaattgaa tatgatatgt gattggctgc aattaaagtc 7500 

tacatcagat gatacctcaa tcctaagttt catagatgta gaatttatac ctagttgggt 7560 

aagcaactgg tttagtaatt ggtacaatct caataagtta attttggaat tcagaagaga 7620 

ggaagtaata agaaccggtt caatcttatg caggtcattg ggtaaattag tttttattgt 7680 

atcatcatat ggatgtatcg tcaagagcaa caaaagcaaa agagtgagct tcttcacata 774 0 

caatcaactg ttaacatgga aagatgtgat gttaagtaga tttaatgcga atttttgtat 7800 

atgggtaagc aatagtctga atgaaaatca ggaagggcta gggttgagaa gtaatctgca 7860 

aggtatgtta actaataaac tatatgaaac tgtagattat atgctaagct tatgttgcaa 7920 

tgaaggtttc tcacttgtga aagagttcga aggttttatt atgagtgaga tccttaggat 7 980 

tactgaacat gctcaattca gtactagatt tagaaatact ttattgaatg gattaacaga 804 0 

tcaattaaca aaattaaaaa ataaaaacag actcagagtt catagtaccg tattagaaaa 8100 

5 



tiaatigntkat: ccaatigtatg aagt.tigtact taaatitatta ggagatactl tgagatgLat 8160 

caaatitiatta atcaataaaa act tagagaa tgctgcagaa ttatacLata tattcagaat 8220 

ttttggtcat ccaatggtiag atgaaagaga Lgcaatggat. gctgtcaaat Uaaacaatga 0280 

aatcacaaaa atcctaaggt; Lggagagctt gacagaacta agaggggcat Ucatattaag 8340 

gattatcaaa ggatttgtgg acaacaacaa aaggtggccc aaaattaaaa acttaaaagt 8400 

gcttagcaaa agatggacta tigtact tcaa agctaaaaat taccccagtc aactcgaatt 8460 

aagtgaacaa gactttctiag agcLtgctgc aatacaattt gaacaagagt tttctgttcc 8520 

tgaaaaaacc aatcttgaga tggtattaaa tgacaaagcc atatcacctc ctaaaagatt 8580 

aatatggtct gtgtatccaa agaattactu acctgagacg ataaaaaatc gatatttaga 8640 

agaaactttc aatgcgagtg atagtctcaa aacaagaaga gtactagagt actatttaaa 8700 

agataataaa tttgatcaaa aggaacttaa aagttatgta gttagacaag aatatttaaa 8760 

cgataaggag cacattgtct cattaactgg aaaagaaaga gaattaagtg taggtagaat 8820 

gtttgctatg caaccaggaa aacagcgaca aatacaaata ttggcagaaa aattgttagc 8880 

tgataacatt gtacctttct tcccggaaac cttaacaaag tatggtgatc tagatcttca 8940 

gagaataatg gaaatcaaat cagaactttc ttctatcaaa accagaagaa atgatagtta 9000 

taataattac attgcaagag catccatagt aacagatttg agcaagttca accaagcctt 9060 

tagatatgaa actacagcga tctgtgcgga tgtagcagac gaattacatg gaacacaaag 9120 

cttattctgt tggttacatc ttatcgttcc tatgactaca atgatatgtg cctatagaca 9180 

tgcaccacca gaaacaaaag gtgaatatga tatagataag atagaagagc aaagtggtct 9240 

atatagatat cacatgggcg gtattgaagg atggtgtcaa aaactctgga caatggaagc 9300 

tatatcttta ttggatgttg tatctgtaaa gacacggtgt caaatgacat ctttattaaa 9360 

cggtgacaac caatcaatag atgtaagtaa accagtcaag ttatctgaag gtttagatga 9420 

agtgaaggca gattatcgct tagcagtaaa aatgctaaaa gaaataagag atgcatacag 94 80 

aaatataggc cataaactta aagaagggga aacatatata tcaagggatc ttcagtttat 9540 

aagcaaggtg attcaatctg aaggagtgat gcatcctacc cctataaaaa aggtcttgag 9600 

agtaggacca tggataaaca caatattaga tgacattaaa actagtgctg agtcaatagg 9660 

gagtctatgt caagaattag aatttagggg agaaagcata atagttagtc tgatattaag 9720 

aaacttctgg ctgtataact tatacatgca tgaatcaaag caacatcctt tggcagggaa 9780 

acagttattc aaacaactaa ataaaacatt aacatcagtg cagagatttt ttgaaattaa 9840 

aagggaaaat gaggtagtag atctatggat gaacatacca atgcaatttg gaggaggaga 9900 
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tccagtagtc ttctatagat ct:t tctatag aaggacccct gattttttaa ctgaggcaat <J960 

cagccatgta gatattctgt tiaaaaatatc agctaacata aaaaatgaaa cgaaagtaag 3 0020 

tttcttcaaa gcct tactal. caatagaaaa aaatgaacgt gctacactga caacactaat 10080 

gagagatcct caagctgttg gatcagaacg acaagcaaaa gtaacaagtg acatcaatag 10140 

aacagcagtit accagtatct taagtctttc cccaaatcaa ctt ttcagtg atagtgctat 10200 

acactacagc agaaatgaag aagaagtggg aatcattgca gaaaacataa cacctgttta 10260 

tcctcatggg ctigagagtat Uatatgaatc atUgcccttt cacaaagctg aaaaagttgt 10320 

aaacatgata tcagggacaa aatctataac caacttatta cagagaacat ccgctattaa 10380 

tggtgaagat attgacaggg ctgtatctat gatgttggag aatctaggat tattatctag 10440 

aatattgtica gtagttgttg atagtataga aattccaatc aaatctaatg gtaggctgat 1OS00 

atgttgtcaa atctctagga ctttaagaga gacatcatgg aataatatgg aaatagttgg 10560 

agtaacatct cctagcatca ctacatgtat ggatgtcata tatgcaacta gttctcattt 10620 

gaaagggata attatagaaa agttcagcac tgacagaact acaaggggtc aaagaggtcc 10680 

aaaaagccct tgggtagggt cgagtactca agagaaaaaa ttagtacctg tttataacag 1074 0 

acaaattctc tcaaaacaac aaagagaaca gctagaagca attggaaaaa tgagatgggt 10800 

gtataaaggg acaccaggct tgcgacgatt actcaacaag atctgtcttg ggagtttagg 10860 

cattagctac aaatgtgtaa aacctttatt acctaggttt atgagtgtaa atttcttaca 10920 

tagattatct gtcagtagta gacctatgga attcccagca tcagttccag cttatagaac 10980 

aacaaattac catttcgaca ctagtcctat taatcaagca ctaagtgaga gatttgggaa 11040 

tgaagatatt aacttggtct tccaaaatgc aatcagctgt ggaattagca taatgagtgt 11100 

agtagaacaa ttaacaggta gaagcccaaa acagttagtt ttaatacccc aattagaaga 11160 

aatagacatt atgccaccac cagtgtttca agggaaattc aattataaat tagtagataa 11220 

gataacttct gatcaacata tctttagtcc ggacaaaata gatatgttaa cactagggaa 11280 

aatgctcatg cccactataa aaggtcagaa aacagatcag ttcttaaata agagagaaaa 11340 

ttatttccat ggaaacaatc ttattgagtc tttatcagca gcattagcat gtcattggtg 11400 

tgggatatta acagaacaat gcatagaaaa taatattttc aagaaagact ggggtgacgg 11460 

gtttatatca gatcatgctt ttatggactt caaaatattc ctatgtgtct ttaaaactaa 11520 

acttttatgt agttggggat ctcaagggaa aaacattaaa gatgaagata tagtagatga 11580 

atcaatagat aaattgttaa ggattgacaa tactttttgg agaatgttca gcaaagttat 11640 

gtttgaacca aaggttaaga aaaggataat gttatatgat gtaaaattcc tatcactagt 11700 
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aggctaca t a 


gggt t taaga 


actggt t tat 


agagcagttg 


agatcagctg 


aattgcatga 


11760 


aatacct tgg 


a ttgtcaatg 


ccgaaggtga 


t ttggttgag 


atcaagtcaa 


t taaaatcta 


11820 


t ttgcaactg 


a tagaacaaa 


gcttattttt 


aagaataact 


gttttgaact: 


atacagatat 


11880 


ggcacatgct 


ctcacacga t 


taa tcagaaa 


gaagt taatg 


tgtgataatg 


cactgt taac 


U94 0 


cccaat ttca 


t ccccaatgg 


t taact taac 


tcaagttatt 


ga tcccacaa 


cacaat taga 


12000 


ttacttcccc 


aagataacat 


tcgaaaggct 


aaaaaat tat 


gacacaagtt 


caaattatgc 


12060 


taaagggaag 


ctaacaagaa 


attacatgat 


actat tgcca 


tggcagca tg 


ttaatagata 


12120 


taactttgtc 


tttagttcta 


ctggatgtaa 


agttagtctg 


aaaacatgta 


ttggaaaact 


12180 


tatgaaagac 


ctaaa tccta 


aagt t ttgta 


ctttattgga 


gaaggagcag 


gaaattggat 


12240 


ggccagaaca 


gcatgtgaat 


at cctgatat 


taaatttgta 


tatagaagtc 


tgaaagatga 


12300 


ccttgatcat 


cat tat cct c 


tggaatacca 


gagagtgata 


ggtgaat taa 


gcagaatcat 


12360 


agatagtggt 


gaaggacttt 


caatggaaac 


aacagacgca 


actcaaaaaa 


ctcattggga 


12420 


tttgatacac 


agggtaagca 


aagatgcttt 


attaataact 


ttatgtgatg 


cagaatttaa 


12480 


ggacagagat 


gattttttta 


agatggtaat 


tctatggaga 


aaacatgtat 


tatcatgcag 


12540 


aatttgcact 


acttatggga 


cggacctcta 


tttattcgca 


aagtatcatg 


ctaaagactg 


12600 


caatgtaaaa 


ttaccttttt 


ttgtgagatc 


agttgctact 


ttcattatgc 


agggtagtaa 


12660 


gctgtcaggt 


tcagaatgct 


acatactctt 


aacactaggc 


caccacaaca 


gtttaccttg 


12720 


ccatggagaa 


atacaaaatt 


ctaagatgaa 


aatagcagtg 


tgtaatgatt 


tttatgctgc 


12780 


aaaaaaactc 


gacaataaat 


caattgaagc 


taattgtaaa 


tcacttttgt 


cagggctaag 


12840 


aatacctata 


aataagaagg 


aactagatag 


acagagaaga 


ttattaacac 


tacaaagcaa 


12900 


tcattcttct 


gtagcaacag 


ttggcggtag 


caagatcata 


gagtctaagt 


ggttaacaaa 


12960 


caaagcaagt 


acaataattg 


attggttaga 


acatatttta 


aattctccaa 


agggcgaatt 


13020 


aaattatgat 


ttttttgaag 


cattggagaa 


cacttaccct 


aatatgatta 


aactaataga 


13080 


taacttaggg 


aatgcagaga 


ttaaaaaact 


gatcaaagta 


acaggataca 


tgcttgtaag 


13140 


taaaaaatga 


aaaatgatga 


agatgacaaa 


atagatgaca 


acttcatact 




X J £ \J V 


aattatttga 


ttatgcaatt 


atatgatagt 


taattaaaat 


taaaaattaa 


aaatcaaaag 


13260 


ttaaaattta 


aaacctatca 


ttaagtttat 


taaaaataag 


aaattataat 


tgaatgtata 


13320 


cggttttttt 


gccgt 










13335 



<210> 2 
<211> 13280 
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<212> DNA 

<213> human me tapneumov i run 
<400> 2 

acgcgaaaaa aacgcgtata aattaaattc caaacaaaac gggacaaata aaaatgtctc 60 

ttcaagggat tcacctaagt; gatctgtcat ataaacatgc tatattaaaa gagtctcaat 120 

acacaataaa aagagatgta ggcaccacaa ctgcagtgac accttcatca ttgcagcaag 180 

agataacact tttgtgtgga gagattcttt acactaaaca tactgattac aaatatgctg 240 

cagagatagg gatacaatiat atttgcacgg ctctaggatc agaaagagta caacagattt 300 

taagaaattc aggcagtgaa gttcaggtgg ttctaaccaa gacatactct ttagggaaag 360 

gtaaaaatag taaaggggaa gagttgcaaa tgttagatat acatggagtg gaaaagagtt 420 

gggtagaaga aatagacaaa gaggcaagaa aaacaatggt gactttgcta aaggaatcat 480 

caggtaacat cccacaaaac cagaggcctt cagcaccaga cacaccaata at tttat tat 540 

gtgtaggtgc tttaatattc actaaactag catcaacaat agaagttgga ctagagacta 600 

cagttagaag agctaacaga gtgctaagtg atgcgctcaa aagataccct agggtagata 660 

taccgaagat tgctagatct ttctatgaac tatttgagca gaaagtgtat tacaggagtc 720 

tattcattga gtatgggaaa gctttaggct catcttcaac aggaagcaaa gcagaaagtt 780 

tgtttgtaaa tatatttatg caagcttatg gagccggtca aacaatgcta aggtggggtg 840 

tcattgccag atcatctaac aacataatgc taggacatgt gtctgtgcaa gctgaattga 900 

agcaagttac agaggtttat gatttggtga gagaaatggg tcctgaatct gggcttttac 960 

atctaagaca aagtccaaag gcaggactgt tatcgttggc caattgcccc gattttgcta 1020 

gtgttgttct tggtaatgct tcaggtctag gtataatcgg aatgtacaga ggaagagtgc 1080 

caaacacaga gctattttct gcagcagaaa gttatgccag aagcttaaaa gaaagcaaca 1140 

aaatcaactt ctcctcatta gggctcacag acgaagaaaa agaagctgca gaacacttct 1200 

taaacatgag tgatgacaat caagatgatt atgagtaatt aaaaaactgg gacaagtcaa 1260 

aatgtcattc cctgaaggaa aagatatcct gttcatgggt aatgaagcag caaaaatagc 1320 

agaagctttc cagaaatcac taaaaagatc aggtcacaaa agaacccagt ctattgtagg 1380 

ggaaaaagta aacactatat cagaaactct agagctacct accatcagca aacctgcacg 1440 

atcatctaca ctgctagagc caaaattggc atgggcagac agcagcagag ccaccaaaac 1500 

cacagaaaaa caaacaacca aaacaacaga tcctgttgaa gaagaggaac tcaatgaaaa 1560 

gaagatatca ccttccagtg atgggaagac tcccgcagag aaaaaatcaa aatctccaac 1620 

caatgtaaaa aagaaagttt ccttcacatc aaatgaacca gggaaatata ccaaactaga 1680 
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aaaagatgcc ctagatttgc t:ct:cagacaa tgaggaagaa gacgcagagl: cctcaatctt 1740 

aacctttgaa gagagagaca catcatcact aagcattgag gctagactiag aatcaataga 1800 

agagaagcta agcaUgatat taggactgct tcgtacactt aacattgcaa cagcaggacc i860 

aacggctgca agagatggaa tcagagatgc aatgattggt ataagagaag aactaatagc 1920 

agaaataata aaagaagcaa agggaaaagc agctgaaatg atggaagagg aaatgaatca 1980 

aaggtcaaaa ataggtaatg gcagtgtaaa actaaccgag aaggcaaaag aacttaataa 2040 

aattgttgaa gacgagagca caagcggtga atcagaagaa gaagaagaac caaaagaaac 2100 

tcaggataac aatcaaggag aagatattta ccagttaatc atgtagttta ataaaaataa 2160 

acaatgggac aagtcaagat ggagtcctat ctagtggaca cttatcaagg cattccctac 2220 

acagctgctg ttcaagttga tctggtagaa aaagacttac taccagcaag tttgacaata 2280 

tggtttcctc tattccaagc caacacacca ccagcggttt tgctcgatca gctaaagacc 2340 

ttgacaataa caactctgta tgctgcatca cagaatggtc caatactcaa ggtaaatgca 2400 

tcagctcagg gtgctgctat gtctgtactt cccaaaaaat tcgaagtaaa tgcaactgtg 2460 

gcacttgatg aatacagcaa acttgacttt gacaagttaa cggtttgcga tgttaaaaca 2520 

gtttatttga caaccatgaa accatatggg atggtgtcaa aatttgtgag ttcagccaaa 2580 

tcagttggca acaagacaca tgatctaatt gcactgtgtg acttcatgga cctagagaaa 2640 

aatatacctg tgacaatacc agcattcata aagtcagttt caatcaaaga gagtgagtca 2700 

gccactgttg aagctgcaat aagcagtgag gccgaccaag cattaacaca agccaaaatt 2760 

gcaccctatg caggactaat catgatcatg accatgaaca atccaaaagg tatattcaag 2820 

aaactaggag ctggaacaca agtgatagta gagctagggg catatgttca agccgagagc 2880 

atcagcagga tctgcaagag ctggagtcac caaggaacaa gatatgtact aaaatccaga 2940 

taaaaataac tgtcctaatc aataattgct tatataatct taaagatcaa tgagcttatt 3000 

attatagtta tataaaaaaa tttagaacta ggaaggtatt aatagaaagc gggacaagta 3060 

aaaatgtctt ggaaagtgat gattatcatt tcgttactca taacacctca gcacggacta 3120 

aaggaaagtt atttagaaga atcatgtagt actataactg aaggatatct cagtgtttta 3180 

agaacaggtt ggtacaccaa tgtctttaca ttagaagttg gtgatgttga aaatcttaca 324 0 

tgtactgatg gacctagctt aatcaaaaca gaacttgacc taaccaaaag tgctctaaga 33 00 

gaactcaaaa cagtttctgc tgatcagtta gcgagagaag aacaaattga aaatcccaga 33 6 0 

caatcaaggt ttgtcctagg tgcaatagct cttggtgttg ccacagcagc agcagtcaca 34 20 

gcaggcattg cgatagccaa aaccataagg cttgagagtg aagtgaatgc aatcaaaggt 34 80 
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agaatttgtg 
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a a 1 1 a a c a a g 


3600 


aacaaatgtig acattgctga 


t:ctgaaga tg 


qctqt caqct 
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ttcctaaatg ttgtgcggca 
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1 

gctggccaga 


gctgta teat 


r ri t" n p r* a^r 


atetgeagga 


3780 
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w yy L y c, y y ° 


yciclelciyy<lL »- 


L 99^ aLC t tg 


3840 


ataggggtct acggaagctc 


cgtgatt tac 


a taa trraar 


LyLtydLCCL 


tggtgtca t a 


3900 


gatacacctt gttggataat 


caaggcagct 


cccfrf t'at t 


Ldydddddyd 


tggaaactat 


3960 


gcttgcctcc taagagagqa 


t caaaaa taa 


f - af t" n t~ .a .a .a a 
LciLLyLctclacl 


a tgcagga t c 


cactgtttac 


4020 


tacccaaata aaaaagactg 


cgaaa caaga 


yy ty d LLaty 


c c 1 1 1 tgtga 


cacagctgca 


4080 


gggatcaatg ttgctgaqca 


atcaagagaa 
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LycdaLduLd 


aca ta tctac 


aaccaactac 


4 14 0 


ccatgcaaag tcagcacagg 
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aLLdgca egg 


t tgcactat c 


acctctcggt 


4200 


gctttggtgg cttgctacaa 


aaaaat - 1 sor 

a yyyy L Lcj y 


LyLLCdaLty 


gcagtaatcg 


ggttggaata 


4260 


atcaaacaac tacctaaagg 


ctactcatar* 


dLddLLddLL 


aggaegcaga 


cactgtaaca 


4320 


attgacaaca ctgtgtatca 


actaaars^A 


guugagggcg 


aacagca tgt 


aataaaaggg 


4380 


agaccagttt caagcagttt 


caatcrfla t* r* 
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ddyLLLCCCg 


aggatcagtt 


caatgttgcg 


4440 


cttgatcaag tctttgaaag 




agtcaagcac 


tagtggacca 


gtcaaacaaa 


4500 


attctgaaca gtgcagaaaa 


aaaaaapAc t~ 


ygcLLcatca 


ctgtaataat 


tttgattget 


4560 


gttcttgggt taaccatgat 


ttcaataaac 




taatcaaaaa 


aacaaggaaa 


4620 


cccacagggg cacctccaga 




yuLdccaacg 


gcggttttat 


acegcatagt 


4680 


tagttaatta aaaaatggga 


caaatcatca 


i-yn, i_ i_y Lad 


agctccacgc 


aaatatgaag 


4740 


tacggggcaa gtgcaacagg 


ggaagtgagt 


gcaaattcaa 


cedcaat uac 


tggagttggc 


4800 


ctgataggta tttattgtta 


agatcaaatt 


atctcttgaa 


tcagctttta 


agaaacactg 


4860 


ataaggctga tggtttgtca 


ataatatcag gagcaggtag 


ay day dUayy 


actcaagact 


4920 


ttgttcttgg ttctactaat 


gtggttcaag 


ggtacattga 


LydCaaLCaa 


ggaataacaa 


4980 


aggctgcagc ttgctatagt 


ctacataaca 


taataaaaca 


yuLdcaagaa 


atagaagtaa 


5040 


gacaggccag agataataag 


ctttctgaca 


gcaaacatgt 


yy^dCLLCac 


aacttgatat 


5100 


tatcctatat ggagatgagc 


aaaactcctg 


catccctgat 


taataaccta 


aagaaactac 


5160 


caagagaaaa actgaaaaaa ttagcgaaat 


taataattga 


tttatcagca 


ggaactgata 


5220 


atgactcttc atatgccttg caagacagtg aaagcactaa 


tcaagtgcag 


taagcatggt 


5280 
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cccaaattca tcaccataga ggcagatgat atg<itiaugga cacacaaaga attaaaagag 534 0 

acactgtctig atgggatagc aaaatcacac accaatattt acagttgtta tt tagaaaat. 5400 

atagaaataa tatatgttaa agcU tact; ta agt.Uagt.aaa aaataaatag aatgggataa 5460 

atgacaatga aaacat:t:aga tgtcataaaa agtgacggat cctcagaaac atgtaatcaa 5520 

t 

clicaaaaaaa taataaaaaa acactcaggt aaatUgct ta t tgcatcaaa accgacattg 5580 

gccttiattga cgtccttcac agtaacaatt actgtcaact atacaaaagt agaaaataat 5640 

ttgcaggcat gtcaattaaa aaatgaatca gacaaaaagg acacaaagct aaataccaca 5700 

tcaacaacaa tcagacccat tcctgatcta aatgcagtac agtacctgaa aaggctgatt 5760 

cagaaacaca ccaactctgt cacaaaagac agagatacct gttggagaat acacacgaat 5820 

caatgcacaa atataaaaat atataagttc ttatgttttg ggtctatgaa ttcaacaaat 5880 

acagactgtg aagaaccaac agttcUatgc gacaaaaagt caaaaaccat gacagaaaaa 5940 

cataggaaag cagagtgtca ccgtccacat. acaaccgagt ggtggtgcca ttatctt taa 6000 

gagaaaactc agttttcaac attaaaatca gaacaaatca tatctagatc. tattaatata 6060 

atagtctagt tatttaaaaa ctctaaatat tgtctagact tcacaacacc ctgcggtcat 6120 

atgcaataat caatggtcaa accactgttg caaacccacc tataatacaa tcactgagta 6180 

atacaaaaca agaaaatggg acaagtggcc atggaagcaa gagtggagaa cattcgggca 6240 

atagacatgt tcaaagcaaa gatgaaaaac cgtataagaa gtagcaagtg ccatagaaat 6300 

gctacactga tccttattgg atcaacagca ccaagtatgg cactcaacac ccttttaatc 6360 

attgatcatg caacatcaaa aaacatgacc aaagtggaac actgtgtcaa catgccgccg 6420 

gtagaaccaa gcaagaagac cccaatgacc tctgcagcag acccaaacac caaacccaat 64 80 

ccacagcagg caacacagct gaccacagag gattcaacat ctctagcagc aaccctagag 6540 

gaccatctac acacagggac aactccaaca ccagatgcaa cagtctccca gcaaaccaca 6600 

gacgagcaca caacactgct gagatcaacc aacagacaga ccacccaaac aaccgcagag 6660 

aaaaagccaa ccagagcaac aaccaaaaaa gaaaccacaa ctcgaaccac aagcacagct 6720 

gcaacccaaa cactcaacac caccaaccaa actagcaatg gaagagaggc aaccacaaca 6780 

tctgccagat ccagaaacaa tgccacaact caaagcagcg atcaaacaac ccaggcagca 6840 

gacccaagct cccaatcaca acatacacag aaaagcacaa caacaacaca caacacagac 6900 

acatcttctc caagtagtta acaaaaaaac tataaaataa ccatgaaaac caaaaaacta 6960 

gaaaagttaa tttgaactca gaaaagaaca caaacactat atgaattgtt tgagcgtata 7020 

tactaatgaa atagcatctg tttgtgcatc aataatacca tcattattta agaaataaga 7080 
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agaagctaaa 


at tcaaggga 


caafitaacaa 


tggatccgt t 


ttgtgaatcc 


actgtcaatg 


7140 


tctatcttcc 


tgattcatat 


ctcaaaggag 


tantatcttt 


cagtgaaacc 


aatgcaat tg 


7200 


gclica tgcct 


t:t tgaaaaga 


ccctatctta 


aaaaagataa 


cactgctaaa 


gttgctgtag 


7260 


aaaaccctgt 


tgttgaacat 


gtcagact ta 


gaaatgcagt 


catgaccaaa 


atgaagat at 


7320 


cagat tataa 


agtggt tgaa 


ccaattaata 


tgcagcatga 


aataatgaaa 


aatatacaca 


7380 


gttgtgagct 


cacattat ta 


aaacaattct 


taacaagaag 


taaaaacatt 


agctccctaa 


7440 


aattaagtat 


gatatgtgat 


tggt tacagt 


taaaatccac 


ctcagataac 


acatcaat tc 


7500 


ttaattttat 


agatgtggag 


tttatacccg 


tttgggtgag 


caat tggtt t 


agtaactggt 


7560 


ataatctcaa 


taaattaatc 


ttagagttta 


gaagagagga 


agtaataaga 


actggt tcaa 


7620 


ttttatgcag 


atcactaggc 


aagttagtt t 


tcattgtatc 


atct tatggg 


tgtgtagtaa 


7680 


aaagcaacaa 


aagtaaaaga 


gtaagttttt 


tcacatataa 


ccaactgtta 


acatggaaag 


7740 


atgtgatgtt 


aagtaggt tc 


aatgcaaact 


tttgtatatg 


ggtaagtaac 


aacctgaaca 


7800 


aaaatcaaga 


aggactagga 


tt tagaagta 


atctacaagg 


tatgttaact 


aataaattat 


7860 


atgaaactgt 


tgattatatg 


ttaagtctat 


gtagcaatga 


agggttctca 


ctagtgaaag 


7920 


agttcgaagg 


ctttattatg 


agtgaaattc 


ttaaaattac 


tgagcatgct 


caattcagta 


7980 


ctaggtttag 


gaatacttta 


ttaaatgggt 


tgactgaaca 


attatcaatg 


ttgaaagcta 


8040 


aaaacagatc 


tagagttctt 


ggcactatat 


tagaaaacaa 


tgattacccc 


atgtatgaag 


8100 


tagtacttaa 


attattaggg 


gacactttga 


aaagtataaa 


attattaatt 


aacaagaatt 


8160 


tagaaaatgc 


tgcagaatta 


tattatatat 


tcagaatttt 


tggacaccct 


atggtagatg 


8220 


agagggaagc 


aatggatgct 


gttaaattaa 


ataatgagat 


tacaaaaatt 


cttaaactgg 


8280 


agagcttaac 


agaactaaga 


ggagcattta 


tactaagaat 


tataaaaggg 


tttgtagata 


8340 


ataataaaag 


atggcctaaa 


attaagaatt 


taaaagtgct 


cagtaaaaga 


tgggttatgt 


8400 


atttcaaagc 


taaaagttac 


cctagccaac 


ttgagctaag tgtacaagat tttttagaac 


8460 


ttgctgcagt 


acaattcgaa 


caggaatttt 


ctgtccctga 


aaaaaccaat 


cttgagatgg 


8520 


tattaaatga 


taaagcaata 


tctccaccaa 


aaaagttaat 


atggtcggta 


tatccaaaaa 


8580 


attatctacc 


tgaaattata 


aaaaatcaat 


atttagaaga 


ggtcttcaat 


gcaagtgaca 


8640 


gtcaaagaac 


gaggagagtc 


ttagaatttt 


acttaaaaga 


ttgcaaattt 


gatcaaaaag 


8700 


acctcaaacg 


ttatgtaact 


aaacaagagt 


atctaaatga 


caaagaccac 


attgtctcat 


8760 


taactgggaa 


agaaagagaa 


ttaagtgtag 


gcaggatgtt 


tgcaatgcaa 


cctggcaaac 


8820 


aaagacaaat 


acagatacta 


gccgagaaac 


ttttagctga 


taatattgta 


ccctttttcc 


8880 
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cagaaacttt aacaaagtat: ggtgact tgg atctccoaag aattatggaa at.gaaatcag 894 0 

aact.ttctitc cattaaaact aggaagaatg atagttacaa caattatatt gcaagagcct 9000 

ccatagtaac agacctaagt aaattcaatc aagcctttag atatgaaacc acagctatct; 9060 

gcgcagacgt agcagaLgag ttacatggca cgcaaagct t att t tgttgg ttacatctta 9120 

ttgttcccat gaccacaatg atatgtgcat acagacatgc accaccagaa acaaaggggg 9180 

agtatgatat agacaaaata gaagagcaaa gtgggctata cagataccat atgggaggga 9240 

ttgaagggtg gtgtcagaag ttatggacaa tggaggcgat atccttgtta gatgtagtat 9300 

ctgttaagac tcgttgtcag atgacctctc tattaaacgg agacaatcaa tcaatagatg 9360 

tcagtaaacc agtaaaattg tctgaaggta tagatgaagt aaaagcagat tatagcttag 9420 

caattaaaat gcttaaagag ataagagatg cctataaaaa cattggccat aaactcaaag 9480 

aaggtgaaac atatatatca agagatcttc aatttataag taaggtgatt caatctgagg 9540 

gggtcatgca tcctaccccc ataaaaaaga tattaagggt aggtccctgg ataaatacaa 9600 

tactagatga cattaaaact agtgcagaat caatagggag tctgtgtcaa gaactagagt 9660 

tcagaggaga aagtatacta gttagcttga tattaaggaa tttctggctg tataacttat 9720 

acatgcatga gtcaaaacag catccgttag ctggaaaaca actgtttaaa caattgaaca 9780 

aaacactaac atctgtgcaa agattttttg agctgaagaa agaaaatgat gtggttgacc 9840 

tatggatgaa tataccaatg cagtttggag ggggagaccc agtagttttt tacagatctt 9900 

tttacagaag gactcctgat ttcttgactg aagcaatcag ccatgtggat ttactgttaa 9960 

aagtttcaaa caatattaaa aatgagacta agatacgatt ctttaaagcc ttattatcta 10020 

tagaaaagaa tgaacgtgct acattaacaa cactaatgag agacccccag gcggtaggat 10080 

cggaaagaca agctaaggta acaagtgata taaatagaac agcagttact agcatactga 10140 

gtctatctcc gaatcagcta ttttgtgata gtgctataca ctatagcaga aatgaagaag 10200 

aagtagggat cattgcagac aacataacac ctgtttatcc tcacggattg agagtgctct 10260 

atgaatcact accttttcat aaggctgaaa aggttgtcaa tatgatatca ggtacaaagt 10320 

ctataactaa cctattgcag agaacatctg ctatcaatgg tgaagatatt gatagagcag 103 80 

tgtctatgat gttagagaac ttagggttgt tatctaggat attgtcagta ataattaata 1044 0 

gtatagaaat accaattaag tccaatggca gattgatatg ctgtcaaatt tctaagactt 10500 

tgagagaaaa atcatggaac aatatggaaa tagtaggagt gacatctcca agtattgtaa 10560 

catgtatgga tgttgtgtat gcgactagtt ctcatttaaa aggaataatt attgaaaaat 10620 

tcagtactga caagaccaca agaggtcaga ggggaccaaa aagcccttgg gtaggatcaa 10680 
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tgtgtaaaac 


1 0860 


c t c t a t: L a c c 


a a g a t t L a t q 


;t (*j 1" r 1 1" a a a r f 
ci y v. vj \, cl Cl cl U U 

t 


1* f* f - t" 1 /•» a t' !ln 

LtL IclLd LrlC] 


g 1 1 a t c U g 1 1 


agtagcagac 


10920 


cca tggaa t t 


cccaact t cl 


y*- Luuciyu,uu 


ci l ci y y ci l. a a l. 


a a a 1 1 a c c a c 


t ttgacacta 


1 0980 


v-J l_ V_ V_„ Cl U l_ V_. Cl C4 


ci ci y v_ 0 L L ct 


Z\ r\ t ' /"I 'irnnrt ♦- 

c, y L y«9 "99 L 


t'cgggaacga 


agacaUtaat 


ctagtgttcc 


1 1040 


a a a a t ci c a a t' 

V* Cl Cl CI V- CI CI L 


toy*. u y u> y y ci 


dL LdgLd tad 


tgag tgt tgt 


agaacagt ta 


actggtagaa 


11100 




ciUL.ciyUL.LLci 


atcccccaat 


t agaagaga t 


aga ta t tatg 


ccccctcctg 


11 160 


L cl L L LLdd^Uj 


ddddLLtcldl 


La t aaac tag 


t tgataaaat 


aacctccga t 


caacaca tct 


11220 


LUdy Lv-L u y ci 


U ct cl ct cl Ldy dL 


ata t taacac 


tagggaagat 


gcttatgcct 


actataaaag 


1 1280 


ULdclclclddL 


LgaLcagc tc 


t taaa taaga 


gagaaaact a 


tttccatgga 


aataatttaa 


11340 


LuyddLLLH. 


atctgcagca 


ct tgca tgcc 


attggtgtgg 


aatattaaca 


gaacagtgtg 


11400 


LdyddddLdd 


l a Let l cagg 


aaagactggg 


gtgatgggtt 


catatcagat 


catgccttca 


11460 


LyydLLLL,c*ci 


ga ca ct ccca 


tgtgtat tta 


aaaccaaact 


tttatgtagt 


tggggatccc 


11520 


ci cl y y y a a a a ci 


cguaaaagac 


gaaga tataa 


tagatgaatc 


cat tgacaaa 


ttattaagaa 


11580 


ttgacaacac 


tttttggaga 


atgt tcagca 


aagtcatgtt 


tgaatcaaag 


gtcaaaaaaa 


11640 


ydaLddLytL 


aLdcyauytd 


aaattcctat 


cattagtagg 


ttatatagga 


tttaaaaact 


11700 


yy tttdLdya 


ycagcuaaga 


gtagtagaat 


tgcatgaagt 


accctggatt 


gtcaatgctg 


11760 


o^y y yy ay l. l. 


ay u, Lyaaat u. 


aaaccaatca 


aaatttattt 


gcagttaata 


gaacaaagtc 


11820 


tatctttaaa 


ci ci i_ ci ci u. uyu L 


ccgaa Cuaca 


cagacatggc 


acatgctctt 


acacgattaa 


11880 


t" t" Anns ^n^p 


ciu LyctLy uy l 


gataatgcac 


tctttaatcc 


aagttcatca 


ccaatgttta 


11940 


gtctaactca 


agttattgat 


cctacaacac 


agctagacta 


ttttcctaag 


gtaatatttg 


12000 


aaaggttaaa 


aagttatgac 


accagttcag 


actacaacaa 


agggaagtta 


acaagaaatt 


12060 


acatgacatt attaccatgg cagcacgtaa 


acaggtataa 


ttttgtcttt 


agttcaacag 


12120 


gatgtaaaat cagcttgaag acatgcatcg 


ggaaactgat 


aaaggactta 


aaccctaagg 


12180 


ttctttactt 


tattggagaa ggagcaggta 


actggatggc 


aagaacagca 


tgtgagtatc 


12240 


ctgacataaa 


atttgtatat 


aggagtttaa 


aggatgatct 


tgatcaccat 


tacccattag 


12300 


aatatcaaag ggtaataggt gatttaaata 


gagtaataga 


tggtggtgaa 


ggattatcaa 


12360 


tggagaccac 


agatgcaact 


caaaagactc 


attgggactt 


gatacacaga 


ataagtaaag 


12420 


atgctttatt gataacattg tgtgatgcag 


aattcaaaaa 


cagagatgat 


ttctttaaaa 


12480 
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tggt: a at t c t 


t tggagaaaa 


eatgta t tot 


ca tgt agaat 


ctgtacagct 


t atggaacag 


1 2 S4 0 


atct ttact t 


a 1 1; tgcaaag 


tatca tgcga 


cggactqcaa 


t a taaagt ta 


cca 1 1 1 1 1 tg 


1 2600 


taaggt ctqt 


agctactttt 


a ttatgcaag 


gaagcaaa tt 


gtcagga t ca 


gaa tgt taca 


12 660 


tact 1 1 1 aac 


at taggtcat; 


cacaataa tc 


tgcca tgtca 


eggagaaa ta 


caaaat t cca 


1 2720 


aaa tgagaa t 


aqcaqtqtq t 


aatqa tttcc 


a tgcct caaa 


aaaac t agac 


aacaaatcaa 


12 780 


t tgaagcaaa 


ctgcaaa t ct 


c 1 1 c t a tcag 


gat t aaga a t 


accaa t aaac 


u u u n u a y c< y \_ 


12 840 


taaatagaca 


aaagaaactg 


1 1 aacactac 


aaagcaa tea 


t tct tccata 


acaacaatta 


1 2 900 


k»J y V-J t * VJ \~ t.4 CI 


gat t a t agaa 


t ccaaat aa V 




ayv^cioy i_ ci V- ci 


a Ldd L Lyd L U 


i *> q <r n 


y y U Layay i-a 


tatcttaaat 


tTtrraaafla 

c ^ v-v,aoMa y 


y u y ci o i_ udctd 


t, Ld Lya L W LL 


L L LydayLd L 






a tatcccaa t 


a f'Ofl h raarir 

CI i_ y O V_ LOOML 


LLdLdv-jaLdd 


prhnnnaaa t* 
v_ t_ i_ y y y ct ci ci l 


/i m f~% ^ a fr* ^ ^ 
yLdydydLaa 


T 1 f\ Q A 


cl c I d cl ct ^ Lad i. 


c ^ ^ p\cit t* apt 

Li CI CI C* L. Vh O \_> V_ 






yddy Ldd Lad 


caacaacaac 


1314 0 


aatcaaccat 


aatctcacac 


aactgagaaa 


atgatcatct 


aacagtttaa 


ttgaccatta 


13200 


gttaattaaa 


aattataaat 


tagtaactaa 


ttgataaaaa 


ataagaaatt 


gaaattgaat 


13260 


gtatacggtt 


tttttgccgt 










13280 



<210> 3 

<211> 14083 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> HMPV strain 83 with GFP inserted prior to N gene. 



<400> 3 
aegegaaaaa 


aacgegtata 


aattaagtta 


caaaaaaaca 


tgggacaagt 


gaaaatggtg 


60 


ageaagggeg 


aggagctgtt 


caceggggtg 


gtgcccatcc 


tggtcgagct 


ggaeggegae 


120 


gtaaaeggee 


acaagttcag 


cgtgtccggc 


gagggegagg 


gcgatgccac 


etaeggcaag 


180 


ctgaccctga 


agttcatctg 


caccaccggc 


aagctgcccg 


tgccctggcc 


caccctcgtg 


24 0 


accaccctga 


cctacggcgt 


geagtgette 


agccgctacc 


ccgaccacat 


gaagcagcac 


300 


gacttcttca 


agcccgccat 


gcccgaaggc 


tacgtccagg 


agcgcaccat 


cttcttcaag 


360 


gaegaeggea 


actacaagac 


ccgcgccgag 


gtgaagttcg agggegacac 


cctggtgaac 


420 


cgcatcgagc 


tgaagggcat 


cgacttcaag 


gaggaeggea 


acatcctggg 


gcacaagctg 


480 


gagtacaact 


acaacagcca 


caaegtctat 


atcatggccg 


acaagcagaa 


gaaeggcate 


540 


aaggtgaact 


tcaagatccg 


ccacaacatc 


gaggaeggea gcgtgcagct 


cgccgaccac 


600 


taccagcaga 


acacccccat 


cggcgacggc 


cccgtgctgc 


tgcccgacaa 


ccactacctg 


660 
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agcacccagt ccgccctgag caaagacccc aacgaga.agc gcgatcnc.at ggtcctgctg 720 

gagttcgtg.a ccgccgccgg gatcactctc ggcatggacg agctgtacaa gtaagttaat 780 

taaaaaagtg ggacaagtga aaatgtctct tcaagggatt cacctgagtg atctatcata 840 

caagcatgct a Cat. taaaag agtctcagta tacaataaag agagatgtag gcacaacaac 900 

agcagtgaca ccctcatca,. tgcaacaaga aataacacta ttgtgtggag aaattctata 960 

tgctaagcat gcLgattaca aatatgctgc agaaatagga atacaatata ttagcacagc 1020 

tctaggatca gagagagtac agcagattct aagaaactca ggcagtgaag tccaagtggt 1080 

tttaaccaga acgtactcct tggggaaagt taaaaacaac aaaggagaag atttacagat n 40 

gttagacata cacggagtag agaaaagctg ggtggaagag atagacaaag aagcaagaaa 1200 

aacaatggca actttgctta aagaatcatc aggcaatatt ccacaaaatc agaggccttc 1260 

agcaccagac acacctataa tcttattatg tgtaggtgcc ttaatattta ccaaactagc ] 32 0 

atcaactata gaagtgggat tagagaccac agtcagaaga gctaaccgtg tactaagtga 1380 

tgcactcaaa agatacccta ggatggacat accaaaaatc gctagatctt tctatgattt l 440 

atttgaacaa aaagtgtatt acagaagttt gttcattgag tatggcaaag cattaggctc 1500 

atcctctaca ggcagcaaag cagaaagttt attcgttaat atattcatgc aagcttacgg 1560 

tgctggtcaa acaatgctga ggtggggagt cattgccagg tcatctaaca atataatgtt 1620 

aggacatgta tctgtccaag ctgagttaaa acaagtcaca gaagtctatg acctggtgcg 1680 

agaaatgggc cctgaatctg ggctcctaca tttaaggcaa agcccaaaag ctggactgtt 17 40 

atcactagcc aattgtccca actttgcaag tgttgttctc ggcaatgcct caggcttagg leoo 

cataataggt atgtatcgcg ggagagtgcc aaacacagaa ctattttcag cagcagaaag i860 

ctatgccaag agtttgaaag aaagcaataa aattaacttt tcttcattag gactcacaga 1920 

tgaagaaaaa gaggctgcag aacactttct aaatgtgagt gacgacagtc aaaatgatta 1980 

tgagtaatta aaaaagtggg acaagtcaaa atgtcattcc ctgaaggaaa agatattctt 2040 

ttcatgggta atgaagcggc aaaattggca gaagctttcc aaaaatcatt aagaaaacct 2100 

agtcataaaa gatctcaatc tattatagga gaaaaagtga acactgtatc tgaaacattg 2160 

gaattaccta ctatcagtag acctaccaaa ccgaccatat tgtcagagcc gaagttagca 2220 

tggacagaca aaggtggggc aatcaaaact gaagcaaagc aaacaatcaa agttatggat 2280 

cctattgaag aagaagagtt tactgagaaa agggtgctgc cctccagtga tgggaaaact 2340 

cctgcagaaa agaagttgaa accatcaacc aatactaaaa agaaggtctc atttacacca 2400 

aatgaaccag gaaaatacac aaagttggag aaagatgctc tagacttgct ttcagacaat 2460 
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qaagaagaag atgcagaatic ctcaatctta accttcgaag aaagagat.ac t teat cat ta 2520 

agcattgaag ccagactaga atcgattgag gagaaattaa gcatgatall agggctat t:a . 2580 

agaacactca acattgctac agcaggaccc acagcagcaa gagatgggat cagagatgca 2 64 0 

atqattqgca taagggagga actaatagca gacataataa aagaagccaa gggaaaagca 2700 

gcagaaatga tggaagaaga aatgaaccag cggacaaaaa taggaaacgg tagtgtaaaa 2760 

ttaactgaaa aggcaaagga gctcaacaaa attgttgaag acgagagcac aagtggtgaa 2820 

tccgaagaag aagaagaact aaaagacaca caggaaaata atcaagaaga tgacatttac 2880 

cagttaatta tgtagtttaa taaaaataaa aaatgggaca agtgaaaatg gagtcctatc 2940 

tggtagacac ctatcaaggc atcccttaca cagcagctgt tcaagttgat ctagtagaaa 3000 

aggacctgtt acctgcaagc ctaacaatat ggttccccct gtttcaggcc aatacaccac 3060 

cagcagttct gcttgatcag ctaaagactc tgactataac tactctgtat gctgcatcac 3120 

aaagtggtcc aatactaaaa gtgaatgcat cggcccaggg tgcagcaatg tctgtacttc 3180 

ccaaaaagtt tgaagtcaat gcgactgtag cacttgacga atatagcaaa ttagaatttg 3240 

acaaacttac agtctgtgaa gtaaaaacag tttacttaac aaccatgaaa ccatatggga 3300 

tggtatcaaa gtttgtgagc tcggccaaac cagttggcaa aaaaacacat gatctaatcg 3360 

cattatgcga ttttatggat ctagaaaaga acacaccagt tacaatacca gcatttatca 3420 

aatcagtttc tatcaaggag agtgaatcag ccactgttga agctgcaata agcagtgaag 3480 

cagaccaagc tctaacacaa gccaaaattg caccttatgc gggactgatc atgattatga 3540 

ccatgaacaa tcccaaaggc atattcaaga agcttggagc tgggacccaa gttatagtag 3600 

aactaggagc atatgtccag gctgaaagca taagtaaaat atgcaagact tggagccatc 3660 

aaggaacaag atatgtgctg aagtccagat aacagccaag caacctgacc aagaactacc 3720 

aactctattc tatagactaa aaagtcgcca ttttagttat ataaaaatca agttagaata 3780 

agaatgctag caatcaagaa cgggacaaat aaaaatgtct tggaaagtgg tgatcatttc 384 0 

ttcattgcta ataacacctc aacacggtct taaagagagc tacctagaag aatcatgtag 3900 

cactataact gagggatatc ttagtgttct gaggacaggt tggtatacca acgtttttac 3960 

attagaggtg ggtgatgtag aaaaccttac atgttctgat ggacctagcc taataaaaac 4 020 

agaattagat ctgaccaaaa gtgcactaag agagctcaaa acagtctctg ctgaccaatt 4080 

ggcaagagag gaacaaattg agaatcccag acaatctagg tttgttctag gagcaatagc 4140 

actcggtgtt gcaacagcag ctgcagtcac agcaggtgtt gcaattgcca aaaccatccg 4200 

gcttgagagt gaagtcacag caattaagaa tgccctcaaa acgaccaatg aagcagtatc 4260 
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tacattigggg aatiggagL tc gagLgttggc aactgcagtg agagagctga aagactttgt 4320 

gagcaagaat: ttaactcgtg caatcaacaa aaacaagtgc gacatUgatg acctaaaaat: 4380 

ggccgttagc ttcagtcaat Ucaacagaag gtt tctaaat gttgtgcggc aattttcaga 4440 

caatgctigga ataacaccag caatatcttt ggacttaatg acagatgctg aactagccag 4500 

ggccgtittct: aacatgccga catctgcagg acaaataaaa ttgatgttgg agaaccgtgc 4560 

gatggtgcga agaaaggggt Ucggaatcct gataggggtc tacgggagct ccgtaattta 4620 

catggtgcag ctgccaatct ttggcgttat agacacgcct tgctggatag taaaagcagc 4680 

cccttcttgt: tccggaaaaa agggaaacta tgcttgcctc ttaagagaag accaagggtg 4740 

gtattgtcag aatgcagggt caactgttta ctacccaaat gagaaagact gtgaaacaag 4800 

aggagaccat gtcttttgcg acacagcagc gggaattaat gttgctgagc aatcaaagga 4860 

gtgcaacatc aacatatcca ctacaaatta cccatgcaaa gtcagcacag gaagacatcc 4920 

tatcagtatg gttgcactgt ctcctcttgg ggctctggtt gcttgctaca aaggagtaag 4980 
ctgttccatt ggcagcaaca gagtagggat catcaagcag ctgaacaagg gttgctccta 5040 
tataaccaac caagatgcag acacagtgac aatagacaac actgtatatc agctaagcaa 5100 
agttgagggt gaacagcatg ttataaaagg cagaccagtg tcaagcagct ttgatccaat 5160 
caagtttcct gaagatcaat tcaatgttgc acttgaccaa gtttttgaga acattgaaaa 5220 
cagccaggcc ttggtagatc aatcaaacag aatcctaagc agtgcagaga aagggaatac 5280 
tggcttcatc attgtaataa ttctaattgc tgtccttggc tctagcatga tcctagtgag 534 0 
catcttcatt ataatcaaga aaacaaagaa accaacggga gcacctccag agctgagtgg 5400 
tgtcacaaac aatggcttca taccacacag ttagttaatt aaaaataaaa taaaatttgg 5460 
gacaaatcat aatgtctcgc aaggctccat gcaaatatga agtgcggggc aaatgcaaca 5520 
gaggaagtga gtgtaagttt aaccacaatt actggagttg gccagataga tacttattaa 5580 
taagatcaaa ctatctatta aatcagcttt taaggaacac tgatagagct gatggcctat 5640 
caataatatc aggcgcaggc agagaagaca gaacgcaaga ttttgttcta ggttccacca 5700 
atgtggttca aggttatatt gatgataacc aaagcataac aaaagctgca gcctgctaca 5760 
gtctacacaa cataatcaag caactacaag aagttgaagt taggcaggct agagatagca 5820 
aactatctga cagcaagcat gtggcactcc ataacttaat cttatcttac atggagatga 5880 
gcaaaactcc cgcatcttta atcaacaatc tcaaaagact gccgagagaa aaactgaaaa 594 0 
aattagcaaa gctgataatt gacttatcag caggcgctga caatgactct tcatatgccc 6000 
tgcaagacag tgaaagcatt aatcaagtgc agtgagcatg gtcctgtttt cattactata 6060 
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gaggt: t.gatg 


a a a tga t a t;g 


ga cf.caaaaa 


gant; l aaaag 


aagcttlgt c 


cgatgggat a 


6120 


gt'.gaagtctc 


acaccaacat 


t tacaat tgt 


tat; t tag a a a 


acatagaaa t 


tatatatgt: c 


6180 


aaggct: tact; 


tiaagt: t:agt:a 


aaaacacatc 


agagtgggat 


aagtgacaat 


gataaca t ta 


6240 


gatigtcatta 


aaagtgatgg 


gtct tcaaaa 


acatigtactc 


acct caaaaa 


aataatcaaa 


6300 


gaccat tctg 


gtaaagtgct; 


tattgcactt 


aagt; taa tat 


tagctttact 


aacatttt tc 


6360 


acaataacaa 


tcactataaa 


t tacataaaa 


gtagaaaaca 


atctacaaat 


atgccagtca 


6420 


aaaactgaat 


cagacaaaga 


agactcacca 


tcaaatacca 


catccgtcac 


aaccaagacc 


6480 


actctagacc 


atgatataac 


acagtatttt 


aaaagat taa 


ttcaaaggta 


tacaga ttct 


6540 


gtaataaaca 


aggacacatg 


ctggaaaata 


agcagaaatc 


aa tgcacaaa 


tataacaaca 


6600 


tataaatttt 


tatgctt taa 


acctgaggac 


tcaaaaatca 


acagt tgtga 


tagactgaca 


6660 


gatictatgca 


gaaacaaatc 


aaaatcagca 


gctgaagcat 


atcatacagt 


agaatgccat 


6720 


tgcatata'ca 


caattgagtg 


gaagtgctat 


caccactcaa 


tagattaaac 


ccaatcttga 


6780 


atgt taaaac 


tagactagga 


tccgtctaag 


actatcagt t 


caatagttta 


gttattttaa 


6840 


aatatttgag 


aataggtaag 


tttctatggc 


acttcatagc 


aataggtaat 


aattaacagc 


6900 


ttaattataa 


t taaaacat t 


atttaaaatc 


gtaactattt 


aatttacaaa 


gtaaaaacaa 


6960 


aaatatggga 


caagtagtta 


tggaggtgaa 


agtagagaac 


attcgagcaa 


tagacatgct 


7020 


caaagcaaga 


gtgaaaaatc 


gtgtggcacg 


tagcaaatgc 


tttaaaaatg 


cttctttaat 


7080 


cctcatagga 


ataactacac 


tgagtatagc 


tctcaatatc 


tatctgatca 


taaactacac 


7140 


aatacaaaaa 


acctcatctg 


aatcagaaca 


ccacaccagc 


tcaccaccca 


cagaatccaa 


7200 


caaggaagct 


tcaacaatct 


ccacagacaa 


cccagacatc 


aatccaaact 


cacagcatcc 


7260 


aactcaacag 


tccacagaaa 


accccacact 


caaccccgca 


gcatcagtga 


gcccatcaga 


7320 


aacagaacca 


gcatcaacac 


cagacacaac 


aaaccgcctg 


tcctccgtag 


acaggtccac 


7380 


agcacaacca 


agtgaaagca 


gaacaaagac 


aaaaccgaca 


gtccacacaa 


gaaacaaccc 


7440 


aagcacagct 


tccagtacac 


aatccccacc 


acgggcaaca 


acgaaggcaa 


tccgcagagc 


7500 


caccactttc 


cgcatgagca 


gcacaggaaa aagaccaacc acaacatcag tccagtccga 


7560 


cagcagcacc 


acaacccaaa 


atcatgaaga 


aacaggttca 


gcgaacccac 


aggcatctgt 


7620 


aagcacaatg 


caaaactagc 


acaccaacaa 


tataaaacca 


aattagttaa 


caaaaaatac 


7680 


gagatagctc 


taaagtaaaa 


catgtaggta 


ccaacaatca 


agaaaccaaa 


agacaactca 


7740 


caatctccct 


aaaacagcaa 


cgacaccatg 


tcagctttgc 


tcaaatctct 


ctgggagaaa 


7800 


cttttgccca 


catactaaca 


acatcacaac 


catctcaaga aaagaaactg ggcaaaacag 


7860 
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catccaagag 


acaa at age a 


at ggat.ee tc 


ttaatgaat c 


c a c t: g f. u a a t; g t c l: a t c t c c 


7920 


ct:gatt cgta 


cct tiaaagga 


gtaat: ttctt 


ttagtigaaae 


taatgcaaUt: ggttcatgtc 


7980 


tcl taaaaag 


accetaettia 


aaaaatgaca 


aeactgcaaa 


ag t tgeca t: a gaga a t ee tg 


8040 


ttattgagca 


tgt:gagact:c 


aaaaa tgcag 


teaatletiaa 


aatgaaaata tcagattaca 


8100 


aggtagtaga 


gecagtaaac 


atgcaacatg 


aaataatgaa 


gaatigtacae agttgtgagc 


8160 


tcacactatt 


gaaacagttiL 


ttaaeaagga 


gtaaaaacat 


tagcactctic aaattgaata 


8220 


tgatatgtga 


t tggctgcaa 


ttaaagtcta 


catcagatga 


tacctcaatc ctaagtt tea 


8280 


tagatgtaga 


atttiatacct 


agttigggtaa 


gcaactiggtt 


tagtaattgg tacaatctca 


8340 


ataagtitaat 


tttggaattc 


agaagagagg 


aagtaatiaag 


aaceggttea atettatgea 


8400 


ggtcattggg 


taaattagt U 


tttatitgtat 


catcatatgg 


atgtatcgtc aagagcaaca 


8460 


aaagcaaaag 


agtgagctitc 


ttcacataca 


atcaactgtt 


aacatggaaa gatgtgatgt 


8520 


taagtagatt 


taatgcgaat 


ttttgtatat 


gggtaagcaa 


tagtctgaat gaaaatcagg 


8580 


aagggctagg 


gttgagaagt 


aatctgcaag 


gtatgt taac 


taataaacta tatgaaactg 


8640 


tagattatat 


gctaagctta 


tgttgcaatg 


aaggtttctc 


acttgtgaaa gagttcgaag 


8700 


gttttattat 


gagtgagatc 


cttaggatta 


ctgaacatgc 


tcaattcagt actagattta 


8760 


gaaatacttt 


attgaatgga 


ttaacagatc 


aattaacaaa 


attaaaaaat aaaaacagac 


8820 


tcagagttca 


tagtacegta 


ttagaaaata 


atgattatcc 


aatgtatgaa gttgtactta 


8880 


aattattagg 


agatactttg 


agatgtatca 


aattattaat 


caataaaaac ttagagaatg 


8940 


ctgcagaatt 


atactatata 


ttcagaattt 


ttggtcatcc 


aatggtagat gaaagagatg 


9000 


caatggatgc 


tgtcaaatta 


aacaatgaaa 


tcacaaaaat 


cctaaggttg gagagcttga 


9060 


cagaaccaag 


aggggcattc 


atattaagga 


ttatcaaagg 


atttgtggac aacaacaaaa 


9120 


ggtggcccaa 


aattaaaaac 


ttaaaagtgc 


ttagcaaaag 


atggactatg tacttcaaag 


9180 


ctaaaaatta 


ccccagtcaa 


ctcgaattaa 


gtgaacaaga 


ctttctagag ettgetgeaa 


9240 


tacaatttga 


acaagagttt 


tctgttcctg 


aaaaaaccaa 


tcttgagatg gtattaaatg 


9300 


acaaagccat 


atcacctcct 


aaaagattaa 


tatggtctgt 


gtatccaaag aattacttac 


9360 


ctgagacgat 


aaaaaatcga 


tatttagaag 


aaactttcaa 


tgcgagtgat agtctcaaaa 


9420 


caagaagagt 


actagagtac 


tatttaaaag 


ataataaatt 


tgatcaaaag gaacttaaaa 


9480 


gttatgtagt 


tagacaagaa 


tatttaaacg 


ataaggagca 


cattgtctca ttaactggaa 


9540 


aagaaagaga 


attaagtgta 


ggtagaatgt 


ttgetatgea 


accaggaaaa cagegacaaa 


9600 


tacaaatatt 


ggcagaaaaa 


ttgttagctg 


ataacattgt 


acctttcttc ccggaaacct 


9660 
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c a a g t icaac 
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nat' a f' na a ar ■ 
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UclCciyCCJoLC 


tgtgcggatg 


984 0 


tagcagacga 


a t ti a ca ti gga 


A C A f A A PI CJ C" t* 


LaLLL-LyLLy 


y L LdCa LCU I. 


a tegt Lcct a 


9900 


V.1 V_ W. t» ^ (1 CI V- 


ci a t* a t" a !* r i rr 


V alanarahn 
i. ci LdyaLa Ly 


caccaccagd 


aacaaaagg t 


gaata tga ta 


9960 


u o y ci t ci u m a i. 


A CI A A Cl A Cl f * A A 
ciyuayciuv.ao 


ciyLyyLLLa l 


a t aga t a tea 


catgggeggt 


at tgaaggat 


10020 


cint*ot~r , AAAA 


apt' Pl'firiara 
ci\_ l l tyy ciLci 


A f" nn ^ r> nr 1 1 a 

t y y ci « y c l ci 


»- a »- »• »- *- -i ». *- 
LaLCLLldU 


ggatgt tgta 


tctgtaaaga 


10080 


t_dL.yyLyLLd 


lidLydtciLCL 


l tat uaaacg 


gtgacaacca 


atcaatagat 


gtaagtaaac 


10140 


LdvjLLddLjL L 


ci ll l y d ci y y l 


Ctagatgaag 


tgaaggcaga 


t tategctta 


gcagtaaaaa 


10200 


tgCtadaaga 


aataagagat 


gca t acagaa 


a ta taggeca 


taaact taaa 


gaaggggaaa 


10260 




aagggacccc 


cagt t ta t aa 


gcaaggtgat 


tcaatctgaa 


ggagtgatgc 


10320 


atccta cc c c 


tataaaaaag 


gtct tgagag 


taggaccatg 


gataaacaca 


atattagatg 


10380 


aca 1 1 aaaac 


tagtgctgag 


t caa t aggga 


gtctatgtca 


agaattagaa 


tttaggggag 


10440 


aaagcataat 


agLLagcccg 


a t at taagaa 


act tctggct 


gtataactta 


tacatgeatg 


10500 


aatcaaagca 


acaLCCLtcg 


gcagggaaac 


agttattcaa 


acaactaaat 


aaaacattaa 


10560 


caLcayLyca 


yagaLLLLLL 


gaaat taaaa 


gggaaaatga 


ggtagtagat 


ctatggatga 


10620 


acataccaat 


gcaat t tgga 


ggaggagatc 


cagtagtctt 


ctatagatct ttctatagaa 


10680 


ggacccctga 


4-f-f-t-t-t--5-3/-«4- 

LCiLLuaact 


gaggcaatca 


gecatgtaga 


tattctgtta 


aaaatatcag 


10740 


ctaacataaa 


aaa tgaaacg 


aaagtaagtt 


tcttcaaagc 


cttactatca 


atagaaaaaa 


10800 


aLgaacyLyc 


Ldcaccgaca 


acactaatga 


gagatcctca 


agctgttgga 


tcagaacgac 


10860 


ddyc_ddddyL 


ddLddgLgac 


at caa tagaa 


cagcagttac 


cagtatctta 


agtctttccc 


10920 


caaatcaact 


LCLcagcyac 


agtgctatac 


actacagcag 


aaatgaagaa 


gaagtgggaa 


10980 


-a t~ pnnn 

LCatcycaga 


dddL.at.aaca 


cctgtttatc 


ctcatgggct 


gagagtatta 


tatgaatcat 


11040 




paaanpfnaa 
LdddyCCydd 


aaagt tgtaa 


acatgatatc 


agggacaaaa 


tctataacca 


11100 


cll_l_l_clL.LciL.cl 


y ay ddL-d LLC 


gcudu taatg 


gtgaagatat 


tgacagggct 


gtatctatga 


11160 


LyLLyyciydci 


t~ r*t~ Ann a t- 1- a 
L v_ Lay y d L La 


LLdL.CL.agaa 


tactigtcagt 


agttgttgat 


agtatagaaa 


11220 


L LL-L.ClClLL.CiCl 


dLL.LddLyyL 


ayyct.yat.au 


gttgtcaaat 


ctctaggact 


ttaagagaga 


11280 


catcatggaa 


taatatggaa 


atagttggag 


taacatctcc 


tagcatcact 


acatgtatgg 


11340 


atgtcatata 


tgcaactagt 


tctcatttga 


aagggataat 


tatagaaaag ttcagcactg 


11400 


acagaactac 


aaggggtcaa 


a 9 a ggtccaa 


aaagcccttg 


ggtagggtcg 


agtactcaag 


11460 
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agaaaaaaLt: agtacctgtt tataacngac aaattct.ctc aaaacaacaa agagaacagc 11520 
uaqaagcaat: tiggaaaaatg agatgggtgt ataaagggac accaggct.tg cgacgattac 11580 
tcaacaagaL ctgtcUUggg ngtittaggca ttagcUacaa atgtgtaaaa cctttattac 11640 
ctaggtttat gagtgLaaat: t:Uct: tacata gattatctgt cagtagtaga cctatggaat 11700 
tcccagcatc agt tccagct: tatagaacaa caaattacca tttcgacact agtcctatta 11760 
atcaagcact aagtgagaga tttgggaatg aagatatztaa cttggtcttc caaaatgcaa 11820 
tcagctgtgg aattagcata atigagtgtag tiagaacaaU t aacaggtaga agcccaaaac 11880 
agttagtutt aataccccaa ttagaagaaa tagacattat gccaccacca gtgtttcaag 11940 
ggaaattcaa ttataaatta gtiagataaga taact tctga tcaacatatc t t tagtccgg 12000 
acaaaataga tiatgttaaca ctiagggaaaa tgctcatgcc cactataaaa ggtcagaaaa 12060 
cagatcagtt: cttiaaataag agagaaaatt atttccatgg aaacaatctt attgagtctt 12120 
tatcagcagc attagcatgt cattggtgtg ggatattaac agaacaatgc atagaaaata 12180 
atattttcaa gaaagactgg ggtgacgggt ttatatcaga tcatgctttt atggacttca 12240 
aaatattcct atgtgtcttt aaaactaaac ttttatgtag ttggggatct caagggaaaa 12300 
acattaaaga tgaagatata gtagatgaat caatagataa attgttaagg attgacaata 12360 
ctttttggag aatgttcagc aaagttatgt ttgaaccaaa ggttaagaaa aggataatgt 12420 
tatatgatgt aaaattccta tcactagtag gctacatagg gtttaagaac tggtttatag 12480 
agcagttgag atcagctgaa ttgcatgaaa taccttggat tgtcaatgcc gaaggtgatt 12540 
tggttgagat caagtcaatt aaaatctatt tgcaactgat agaacaaagc ttatttttaa 12600 
gaataactgt tttgaactat acagatatgg cacatgctct cacacgatta atcagaaaga 12660 
agttaatgtg tgataatgca ctgttaaccc caatttcatc cccaatggtt aacttaactc 12720 
aagttattga tcccacaaca caattagatt acttccccaa gataacattc gaaaggctaa 12780 
aaaattatga cacaagttca aattatgcta aagggaagct aacaagaaat tacatgatac 12840 
tattgccatg gcagcatgtt aatagatata actttgtctt tagttctact ggatgtaaag 12900 
ttagtctgaa aacatgtatt ggaaaactta tgaaagacct aaatcctaaa gttttgtact 12960 
ttattggaga aggagcagga aattggatgg ccagaacagc atgtgaatat cctgatatta 13020 
aatttgtata tagaagtctg aaagatgacc ttgatcatca ttatcctctg gaataccaga 13080 
gagtgatagg tgaattaagc agaatcatag atagtggtga aggactttca atggaaacaa 13140 
cagacgcaac tcaaaaaact cattgggatt tgatacacag ggtaagcaaa gatgctttat 13200 
taataacttt atgtgatgca gaatttaagg acagagatga tttttttaag atggtaattc 13260 
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tatggagaaa 


a c a t: g t a t t a 


t. ca tgcagaa 


tt: tgeactae 


t ta tgggacg 


gacctctat t. 


1 3320 


tattcgcaaa 


gtatca tget: 


aaagactgea 


atgtaaaat: t 


acctctt: t: tt 


gtgagatcag 


1 3380 


t Lgctact: tt 


cattatgeag 


ggtagtaagc 


tgtcaggttc 


agaatgetae 


atactct taa 


3 3440 


cact aggeca 


ccacaacagt 


ttaccttgcc 


atggagaaat 


acaaaat tct 


aagatgaaaa 


33500 


tagcagtgtg 


taatgatttt 


tatgetgeaa 


aaaa actcga 


caataaatca 


attgaagcta 


3 3560 


attgtaaatc 


act t ttgtca 


gggctaagaa 


tacctataaa 


taagaaggaa 


ctagatagac 


3 3620 


agagaaga t t 


attaacacta 


caaagcaatc 


attcttctgt 


agcaacagtt 


ggeggtagea 


33680 


agatcataga 


gt ctaagtgg 


ttaacaaaca 


aagcaagtac 


aataat tgat 


tggt tagaac 


3 3740 


atatttLaaa 


ttctccaaag 


ggcgaattaa 


attatgattt 


ttttgaagca 


t tggagaaca 


3 3800 


cttaccctaa 


ta tgattaaa 


ctaatagata 


act tagggaa 


tgcagagatt 


aaaaaactga 


33860 


tcaaagtaac 


aggatacatg 


cttgtaagta 


aaaaatgaaa 


aatgatgaag 


atgacaaaat 


3 3920 


agatgacaac 


t tcatactat 


tctaaattaa 


ttatttgatt 


atgeaattat 


atgatagtta 


13980 


attaaaa t ta 


aaaattaaaa 


a tcaaaagtt 


aaaatttaaa 


acctatcatt 


aagtt tatta 


34040 


aaaataagaa 


attataattg 


aatgtatacg 


gtttttttgc 


cgt 




14083 



<210> 4 

<211> 187 

<212> PRT 

<213> human metapneumovirus 

<400> 4 

Met Ser Arg Lys Ala Pro Cys Lys Tyr Glu Val Arg Gly Lys Cys Asn 
X 5 10 15 



Arg Gly Ser Glu Cys Lys Phe Asn His Asn Tyr Trp Ser Trp Pro Asp 
20 25 3 0 



Arg Tyr Leu Leu lie Arg Ser Asn Tyr Leu Leu Asn Gin Leu Leu Arg 
35 40 45 



Asn Thr Asp Arg Ala Asp Gly Leu Ser He He Ser Gly Ala Gly Arg 
50 55 60 



Glu Asp Arg Thr Gin Asp Phe Val Leu Gly Ser Thr Asn Val Val Gin 
65 70 75 80 



Gly Tyr He Asp Asp Asn Gin Ser He Thr Lys Ala Ala Ala Cys Tyr 
85 90 95 
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0 



Ser Leu Hiw Aon lie lie Lya Gin Leu Gin CM n Val GJu Val Arg Gin 

100 105 130 

Ala Arg Asp Ser Lyu Leu Ser Aop Ser Lyo Hie Val Ala Leu Hit) Ann 
3 15 12 0 12 5 

Leu lie Leu Ser Tyr Met Glu Met Ser Lyo Thr Pro Ala Ser Leu lie 
130 13S 140 



Asn Ann Leu Lys Arg Leu Pro Arg Glu Lys Leu Lyo Lys Leu Ala Lyo 
145 150 155 160 



Leu lie lie Asp Leu Ser Ala Gly Ala Asp Aon Asp Ser Ser Tyr Ala 
165 170 175 



Leu Gin Asp Ser Glu Ser lie Asn Gin Val Gin 
180 185 



<210> 5 

<211> 179 

<212> PRT 

<213> human metapneumovirus 

<400> 5 

Met He Thr Leu Asp Val He Lys Ser Asp Gly Ser Ser Lys Thr Cys 
1 5 10 .15 



Thr His Leu Lys Lys He He Lys Asp His Ser Gly Lys Val Leu He 
20 25 30 



Ala Leu Lys Leu He Leu Ala Leu Leu Thr Phe Phe Thr He Thr He 
35 40 45 



Thr He Asn Tyr He Lys Val Glu Asn Asn Leu Gin lie Cys Gin Ser 
50 55 60 



Lys Thr Glu Ser Asp Lys Glu Asp. Ser Pro Ser Asn Thr Thr Ser Val- 
65 70 75 80 



Thr Thr Lys Thr Thr Leu Asp His Asp He Thr Gin Tyr Phe Lys Arg 
85 90 95 



Leu He Gin Arg Tyr Thr Asp Ser Val lie Asn Lys Asp Thr Cys Trp 
100 105 HO 



Lys He Ser Arg Asn Gin Cys Thr Asn He Thr Thr Tyr Lys Phe Leu 

25 



0 



1 1 ! 



120 



1 2 5 



Cyn Phe Lyo Pro Glu Aop Ser Lyo lie Aon Ser Cys A«p Arg Leu Thr 
130 13b 140 



Asp L.eu Cys Arg Aon Lye Ser Lys Ser Ala Ala Glu Ala Tyr Hie Thr 
1413 150 ISIS 160 



Val Glu Cys His Cys lie Tyr Thr lie Glu Tip Lys Cys Tyr His His 
165 170 175 



Ser lie Asp 



<210> 6 

< 2 1 3 > 219 

<212> PRT 

<213> human metapneumovirus 

<400> 6 

Met Glu Val Lys Val Glu Asn lie Arg Ala lie Asp Met Leu Lys Ala 
1 5 10 15 



Arg Val Lys Asn Arg Val Ala Arg Ser Lys Cys Phe Lys Asn Ala Ser 
20 2 5 3 0 



Leu He Leu He Gly He Thr Thr Leu Ser He Ala Leu Asn He Tyr 
3 5 4 0 4 5 



Leu He He Asn Tyr Thr He Gin Lys Thr Ser Ser Glu Ser Glu His 
50 55 60 



His Thr Ser Ser Pro Pro Thr Glu Ser Asn Lys Glu Ala Ser Thr He 
65 70 75 80 

Ser Thr Asp Asn Pro Asp He Asn Pro Asn Ser Gin His Pro Thr Gin 
85 90 95 

Gin Ser Thr Glu Asn Pro Thr Leu Asn Pro Ala Ala Ser Val Ser Pro 
100 105 HO 

Ser Glu Thr Glu Pro Ala Ser Thr Pro Asp Thr Thr Asn Arg Leu Ser 
115 120 125 

Ser Val Asp Arg Ser Thr Ala Gin Pro Ser Glu Ser Arg Thr Lys Thr 
130 ' 135 140 
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# 



Lys Pro Thr Val Hie Thr Arg Awn Aon Pro Ser Thr Ala Ser Scr Thr 
145 ISO 105 3 60 



Gin Ser Pro Pro Arg Ala Thr Thr Lye AJa J ] e Arg Arg Ala Thr Thr 
165 3 70 175 



Phe Arg Met. Ser Ser Thr Gly Lyo Arg Pro Thr Thr Thr Ser Val Gl n 
180 185 190 



Ser Asp Ser Ser Thr Thr Thr Gin Asn Hi b Gil u Gl u Thr Gly Ser Ala 
195 200 205 



Asn Pro Gin Ala Ser Val Ser Thr Met Gin Asn 
210 215 



<210> 7 

<211> 2005 

<212> PRT 

<213> human metapneumovi rus 

<400> 7 

Met Asp Pro Leu Asn Glu Ser Thr Val Asn Val Tyr Leu Pro Asp Ser 
1 5 10 15 



Tyr Leu Lys Gly Val lie Ser Phe Ser Glu Thr Asn Ala lie Gly Ser 
20 25 30 



Cys Leu Leu Lys Arg Pro Tyr Leu Lys Asn Asp Asn Thr Ala Lys Val 
35 . 4 0 4 5 



Ala lie Glu Asn Pro Val lie Glu His Val Arg Leu Lys Asn Ala Val 
50 55 60 



Asn Ser Lys Met Lys lie Ser Asp Tyr Lys Val Val Glu Pro Val Asn 
65 70 75 80 



Met Gin His Glu lie Met Lys Asn Val His Ser Cys Glu Leu Thr Leu 
85 90 95 



Leu Lys Gin Phe Leu Thr Arg Ser Lys Asn lie Ser Thr Leu Lys Leu 
100 105 110 



Asn Met lie Cys Asp Trp Leu Gin Leu Lys Ser Thr Ser Asp Asp Thr 
115 120 125 
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Ser J 'Ic Leu Se r Phe lie Anp Val Glu Phe lie Pro Scr Tip Val Ser 
130 135 140 



Asn Tip Phe Ser Ann Trp Tyr Asn Leu Aon Lye Leu lie Leu Glu Phe 
14 IS ISO 155 160 



Arg Arg Glu Glu Val lie Arg Thr Gly Ser lie Leu Cyn Arg Ser Leu 
165 170 175 



Gly Lys Leu Val Phe lie Val Ser Ser Tyr Gly Cyn lie Val Lys Ser. 
180 185 190 



Asn Lyo Ser Ly b Arg Val Ser Phe Phe Thr Tyr Asn Gin Leu Leu Thr 
195 200 205 



Trp Lys Asp Val Met Leu Ser Arg Phe Asn Ala Asn Phe Cys lie Trp 
210- 215 220 



Val Ser Asn Ser Leu Asn Glu Asn Gin Glu Gly Leu Gly Leu Arg Ser 
225 230 235 240 



Asn Leu Gin Gly Met Leu Thr Asn Lys Leu Tyr Glu Thr Val Asp Tyr 
245 250 255 



Met Leu Ser Leu Cys Cys Asn Glu Gly Phe Ser Leu Val Lys Glu Phe 
260 265 270 



Glu Gly Phe lie Met Ser Glu He Leu Arg He Thr Glu His Ala Gin 
275 280 285 



Phe Ser Thr Arg Phe Arg Asn Thr Leu Leu Asn Gly Leu Thr Asp Gin 
290 295 300 



Leu Thr Lys Leu Lys Asn Lys Asn Arg Leu Arg Val His Ser Thr Val 
305 310 315 320 



Leu Glu Asn Asn Asp Tyr Pro Met Tyr Glu Val Val Leu Lys Leu Leu 
325 330 335 



Gly Asp Thr Leu Arg Cys He Lys Leu Leu He Asn Lys Asn Leu Glu 
340 345 350 



Asn Ala Ala Glu Leu Tyr Tyr He Phe Arg He Phe Gly His Pro Met 
355 360 365 
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Val Anp Glu Arg Aop Ala Met: Aup Alii Val Lyu Leu Awn Ann Glu Ik 
370 37b 380 



Thr Lyi;t lie Lieu Arg Leu Glu Ser Leu Thr Glu Leu Arg Giy Ala Phe 
38b 390 39 , _> 400 



lie Leu Arg l ie lie Lyn G'ly Phe Val Acp Abu Abu Lyo Arg Trp Pro 
4 05 410 415 



Lyn He Lys Aon Leu Lys Val Leu Ser Ly b Arg Trp Thr Met: Tyr Phe 
4 20 4 25 4 30 



Lys Ala Ly b Asn Tyr Pro Ser Gin Leu Glu Leu Ser Glu Gin Asp Phe 
435 440 445 



Leu Glu Leu Ala Ala lie Gin Phe Glu Gin Glu Phe Ser Val Pro Glu 
450 ' 455 460 



Lys Thr Asn Leu Glu Met Val Leu Asn Asp Lys Ala lie Ser Pro Pro 
465 470 475 480 



Lys Arg Leu lie Trp Ser Val Tyr Pro Lys Asn Tyr Leu Pro Glu Thr 
485 490 495 



lie Lys Asn Arg Tyr Leu Glu Glu Thr Phe Asn Ala Ser Asp Ser Leu 
500 505 510 



Lys Thr Arg Arg Val Leu Glu Tyr Tyr Leu Lys Asp Asn Lys Phe Asp 
515 520 525 



Gin Lys Glu Leu Lys Ser Tyr Val Val Arg Gin Glu Tyr Leu Asn Asp 
530 535 540 



Lys Glu His lie Val Ser Leu Thr Gly Lys Glu Arg Glu Leu Ser Val 
545 550 555 560 



Gly Arg Met Phe Ala Met Gin Pro Gly Lys Gin Arg Gin He Gin He 
565 570 575 



Leu Ala Glu Lys Leu Leu Ala Asp Asn He Val Pro Phe Phe Pro Glu 
580 585 590 



Thr Leu Thr Lys Tyr Gly Asp Leu Asp Leu Gin Arg He Met Glu He 
595 600 605 
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# 



Lyu Ser 01 u Leu Ser Ser lie Lyn Thr Arg Arg Ann Aop Ser Tyr Aon 
6]0 C35 620 



Aon Tyr He Ala Arg Ala Ser lie Val Thr Anp Leu Ser Lys Phe Ann 
625 630 635 640 



Gin Ala Phe Arg Tyr Glu Thr Thr Ala 3 :i e Cye Ala Aop Val Ala Aop 
645 650 655 



Glu Leu Hi 8 Gly Thr Gin Ser Leu Phe Cye Trp Leu His Leu lie Val 
660 665 670 



Pro Met Thr Thr Met He Cys Ala Tyr Arg His Ala Pro Pro Glu Thr 
675 680 685 



Lys Gly Glu Tyr Asp lie Asp Lys lie Glu Glu Gin Ser Gly Leu Tyr 
690 695 700 



Arg Tyr His Met Gly Gly He Glu Gly Trp Cys Gin Lys Leu Trp Thr 
705 710 715 720 



Met Glu Ala He Ser Leu Leu Asp Val Val Ser Val Lys Thr Arg Cys 
725 730 735 



Gin Met Thr Ser Leu Leu Asn Gly Asp Asn Gin Ser He Asp Val Ser 
740 745 750 



Lys Pro Val Lys Leu Ser Glu Gly Leu Asp Glu Val Lys Ala Asp Tyr 
755 760 765 



Arg Leu Ala Val Lys Met Leu Lys Glu lie Arg Asp Ala Tyr Arg Asn 
770 775 780 



lie Gly His Lys Leu Lys Glu Gly Glu Thr Tyr lie Ser Arg Asp Leu 
785 790 795 800 



Gin Phe He Ser Lys Val lie Gin Ser Glu Gly Val Met His Pro Thr 
805 810 815 



Pro He Lys Lys Val Leu Arg Val Gly Pro Trp He Asn Thr He Leu 
820 825 830 



Asp Asp He Lys Thr Ser Ala Glu Ser He Gly Ser Leu Cys Gin Glu 
835 840 845 
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# 



Leu Glu Phe Arg Gly Glu Sei" lie He Val Ser Leu He Leu Arg Aon 
850 855 860 



Phe Trp Leu Tyr Ann Leu Tyr Met His Glu Ser Lyn Gin Hie Pro Leu 
865 070 875 880 



Ala Gly Lye Gin Leu Phe Lys Gin Leu Aen Lye Thr Leu Thr Ser Val 
885 890 095 



G3n Arg Phe Phe Glu He Lys Arg Glu Asn Glu Val Val Asp Leu Trp 
900 905 910 



Met Asn He Pro Met Gin Phe Gly Gly Gly Asp Pro Val Val Phe Tyr 
915 920 925 



Arg . Ser Phe Tyr Arg Arg Thr Pro Asp Phe Leu Thr Glu Ala He Ser 
930 935 940 



His Val Asp lie Leu Leu Lys He Ser Ala Asn lie Lys Asn Glu Thr 
945 950 955 960 



Lys Val Ser Phe Phe Lys Ala Leu Leu Ser lie Glu Lys Asn Glu Arg 
965 970 975 



Ala Thr Leu Thr Thr Leu Met Arg Asp Pro Gin Ala Val Gly Ser Glu 
980 985 990 



Arg Gin Ala Lys Val Thr Ser Asp He Asn Arg Thr Ala Val Thr Ser 
995 1000 1005 



He Leu Ser Leu Ser Pro Asn Gin Leu Phe Ser Asp Ser Ala He 
1010 1015 1020 



His Tyr Ser Arg Asn Glu Glu Glu Val Gly He He Ala Glu Asn 
1025 1030 1035 



lie Thr Pro Val Tyr Pro His Gly Leu Arg Val Leu Tyr Glu Ser 
1040 1045 1050 



Leu Pro Phe His Lys Ala Glu Lys Val Val Asn Met He Ser Gly 
1055 1060 1065 



Thr Lys Ser He Thr Asn Leu Leu Gin Arg Thr Ser Ala He Asn 
1070 1075 1080 
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Gly Glu Abp lie Asp Arg Ala Val Ser Met Met Leu Glu Aon Leu 
1 Ofl'3 1090 1095 



Gly Leu Leu Ser Arg lie Leu Ser Val Val Val Aup Ser lie Glu 
3100 1105 1110 



lie Pro lie Lys Ser Aon Gly Arg Leu lie Cyo Cys Gin lie Ser 
1X15 1120 1125 



Arg Thr Leu Arg Glu Thr Ser Trp Aen Asn Met Glu lie Val Gly 
1130 1335 1140 



Val Thr Ser Pro Ser lie Thr Thr Cys Met Asp Val lie Tyr Ala 
1145 1150 1155 



Thr Ser Ser His Leu Lys Gly lie lie lie Glu Lys Phe Ser Thr 
1160 1165 1170 



Asp Arg Thr Thr Arg Gly Gin Arg Gly Pro Lys Ser Pro Trp Val 
1175 1180 1185 



Gly Ser Ser Thr Gin Glu Lys Lys Leu Val Pro Val Tyr Asn Arg 
1190 1195 1200 



Gin lie Leu Ser Lys Gin Gin Arg Glu Gin Leu Glu Ala lie Gly 
1205 1210 1215 



Lys Met Arg Trp Val Tyr Lys Gly Thr Pro Gly Leu Arg Arg Leu 
1220 1225 1230 



Leu Asn Lys lie Cys Leu Gly Ser Leu Gly lie Ser Tyr Lys Cys 
1235 1240 1245 



Val Lys Pro Leu Leu Pro Arg Phe Met Ser Val Asn Phe Leu His 
1250 1255 1260 



Arg Leu Ser Val Ser Ser Arg Pro Met Glu Phe Pro Ala Ser Val 
1265 1270 1275 



Pro Ala Tyr Arg Thr Thr Asn Tyr His Phe Asp Thr Ser Pro lie 
1280 1285 1290 



Asn Gin Ala Leu Ser Glu Arg Phe Gly Asn Glu Asp lie Asn Leu 
1295 1300 1305 
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# 



Va J Phe Gin Ami Ala lie Ser Cyo Gly J 1 e Ser 11c Met: Ser Va.l 
1310 1315 1320 



Val Glu Gin Leu Thr Gly Arg Ser Pro Ly b Gin Leu Val Leu lie 
1325 1 330 1 3313 



Pro Gin Leu Glu Glu He Asp Ue Met Pro Pro Pro Val Phe Gin 
1340 1345 1350 



Gly LyB Phe Asn Tyr Lys Leu Val Asp Lys lie Thr Ser Asp Gin 
1355 1360 1365 



Hi b lie Phe Ser Pro Asp Lys He Asp Met Leu Thr Leu Gly Lys 
1370 1375 1380 



Met Leu Met Pro Thr lie Lys Gly Gin Lys Thr Asp Gin Phe Leu 
1385 1390 1395 



Asn Lys Arg Glu Asn Tyr Phe His Gly Asn Asn Leu He Glu Ser 
1400 1405 1410 



Leu Ser Ala Ala Leu Ala Cys His Trp Cys Gly He Leu Thr Glu 
1415 1420 1425 



Gin Cys He Glu Asn Asn lie Phe Lys Lys Asp Trp Gly Asp Gly 
1430 1435 1440 



Phe lie Ser Asp His Ala Phe Met Asp Phe Lys lie Phe Leu Cys 
1445 1450 1455 



Val Phe Lys Thr Lys Leu Leu Cys Ser Trp Gly Ser Gin Gly Lys 
1460 1465 1470 



Asn He Lys Asp Glu Asp He Val Asp Glu Ser lie Asp Lys Leu 
1475 1480 1485 



Leu Arg He Asp Asn Thr Phe Trp Arg Met Phe Ser Lys Val Met 
1490 1495 1500 



Phe Glu Pro Lys Val Lys Lys Arg He Met Leu Tyr Asp Val Lys 
1505 1510 1515 



Phe Leu Ser Leu Val Gly Tyr lie Gly Phe Lys Asn Trp Phe lie 
1520 1525 1530 
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Glu Gin Leu Arg Ser Ala Glu Leu Hits Glu .lie Pro Tip lie Va 1 
1 S 3 b 3 54 0 1 54 5 



Ann A] a Glu Gly Aup Leu Val Glu lie Lye Ser He Lyn lie Tyr 
1550 1555 1560 



Leu Gin Leu He' Glu Gin Ser Leu Phe Leu Arg lie Thr Val Leu 
3 565 3 570 3575 



Asn Tyr Thr Asp Met Ala Hie Ala Leu Thr Arg Leu lie Arg Lyo 
1580 3585 3590 

Lys Leu Met Cys Asp Asn Ala Leu Leu Thr Pro lie Ser Ser Pro 
3595 3600 1605 

Met Val Asn Leu Thr Gin Val He Asp Pro Thr Thr Gin Leu Asp 
1610 1615 1620 

Tyr Phe Pro Lys He Thr Phe Glu Arg Leu Lys Asn Tyr Asp Thr 
1625 1630 1635 

Ser Ser Asn Tyr Ala Lys Gly Lys Leu Thr Arg Asn Tyr Met lie 
1640 1645 1650 

Leu Leu Pro Trp Gin His Val Asn Arg Tyr Asn Phe Val Phe Ser 
1655 1660 1665 

Ser Thr Gly Cys Lys Val Ser Leu Lys Thr Cys lie Gly Lys Leu 
1670 1675 1680 

Met Lys Asp Leu Asn Pro Lys Val Leu Tyr Phe He Gly Glu Gly 
1685 1690 1695 

Ala Gly Asn Trp Met Ala Arg Thr Ala Cys Glu Tyr Pro Asp He 
1700 1705 1710 

Lys Phe Val Tyr Arg Ser Leu Lys Asp Asp Leu Asp His His Tyr 
1715 1720 1725 

Pro Leu Glu Tyr Gin Arg Val He Gly Glu Leu Ser Arg He He 
1730 1735 1740 

Asp Ser Gly Glu Gly Leu Ser Met Glu Thr Thr Asp Ala Thr Gin 
1745 1750 1755 
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# 



Lyo Thr H j M Ti p Anp Leu lie Hio Arg Va'l Ser Lyo Anp Ala Leu 
3 760 176b 17 70 



Leu l ie Thr Leu Cyo Aop Ala Glu Phe Lyo Aop Arg Aop Aop Phe 

1 780 3 70*3 



Phe Lyo Met. Val He Leu Trp Arg Lyo Hio Va] Leu Ser Cyo Arg 
1790 3 795 3 800 



lie Cyo Thr Thr Tyr Giy Thr Aop Leu Tyr Leu Phe Ala Lys Tyr 
10 05 183 0 3 815 



Hio Ala Lyo Asp Cys Aon Val Lys Leu Pro Phe Phe Val Arg Ser 
3820 3825 3830 



Val Ala Thr Phe 33e Met Gin Gly Ser Lys Leu Ser Gly Ser Glu 
3835 1840 3845 



Cys Tyr lie Leu Leu Thr Leu Gly His His Asn Ser Leu Pro Cys 
1850 1855 I860 



His Gly Glu lie Gin Asn Ser Lys Met Lys lie Ala Val Cys Asn 
1865 1870 1875 



Asp Phe Tyr Ala Ala Lys Lys Leu Asp Asn Lys Ser lie Glu Ala 
1880 1885 ^ 1890 



Asn Cys Lys Ser Leu Leu Ser Gly Leu Arg He Pro He Asn Lys 
1895 1900 1905 



Lys Glu Leu Asp Arg Gin Arg Arg Leu Leu Thr Leu Gin Ser Asn 
1910 1915 1920 



His Ser Ser Val Ala Thr Val Gly Gly Ser Lys He He Glu Ser 
1925 1930 1935 



Lys Trp Leu Thr Asn Lys Ala Ser Thr He He Asp Trp Leu Glu 
1940 1945 1950 



His lie Leu Asn Ser Pro Lys Gly Glu Leu Asn Tyr Asp Phe Phe 
1955 1960 1965 



Glu Ala Leu Glu Asn Thr Tyr Pro Asn Met He Lys Leu He Asp 
1970 1975 1980 
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0 



Atm Levi Gly Abu AJa GJu He Lyo Lyn Leu He l.yn Val Thr Gly 

1990 1995 



Tyr Met Leu Val Ser Lyi;i Lyo 
2 0 00 200? 



< 2 1 0 > 8 

<211> 177 

<212> PRT 

<213> human metapneumov i rue 

<400> 8 

Met Lys Thr Leu Asp Val J le Lys Ser Asp Gly Ser Ser GJu Thr Cys 
3 . 5 10 15 



Asn Gin Leu Lys Lys He He Lys Lys His Ser Gly Lys Leu Leu He 
20 25 30 



Ala Ser Lys Pro Thr Leu Ala Leu Leu Thr Ser Phe Thr Vai Thr He 
35 40 45 



Thr Val Asn Tyr Thr Lys Val Glu Asn Asn Leu Gin Ala Cys Gin Leu 
50 55 60 



Lys Asn Glu Ser Asp Lys Lys Asp Thr Lys Leu Asn Thr Thr Ser Thr 
65 70 75 80 



Thr He Arg Pro He Pro Asp Leu Ash Ala Val Gin Tyr Leu Lys Arg 
85 90 95 



Leu lie Gin Lys His Thr Asn Ser Val Thr Lys Asp Arg Asp Thr Cys 
100 105 110 



Trp Arg He His Thr Asn Gin Cys Thr Asn lie Lys lie Tyr Lys Phe 
115 120 125 



Leu Cys Phe Gly Ser Met Asn Ser Thr Asn Thr Asp Cys Glu Glu Pro 
130 135 140 



Thr Val Leu Cys Asp Lys Lys Ser Lys Thr Met Thr Glu Lys His Arg 
145 150 155 160 



Lys Ala Glu Cys His Arg Pro His Thr Thr Glu Trp Trp Cys His Tyr 
165 170 175 
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0 



Leu 



<210> 9 

<211> 236 

■:212> PRT 

«;23 3> human metapneumovi rus 

<400> 9 

Met Glu Ala Arg Val Glu Asn lie Arg Ala lie Asp Met Phe Lys Ala 
1 5 10 15 



Lys Met Lys Aen Arg lie Arg Ser Ser Lys Cys His Arg Asn Ala Thr 
20 25 30 



Leu lie Leu lie Gly Ser Thr Ala Pro Ser Met Ala Leu Asn Thr Leu 
35 40 45 



Leu lie lie Asp His Ala Thr Ser Lys Asn Met Thr Lys Val. Glu His 
50 55 60 



Cys Val Asn Met Pro Pro Val Glu Pro Ser Lys Lys Thr Pro Met Thr 
65 70. 75 80 



Ser Ala Ala Asp Pro Asn Thr Lys Pro Asn Pro Gin Gin Ala Thr Gin 
85 90 95 



Leu Thr Thr Glu Asp Ser Thr Ser Leu Ala Ala Thr Leu Glu Asp His 
100 105 110 



Leu His Thr Gly Thr Thr Pro Thr Pro Asp Ala Thr Val Ser Gin Gin 
115 120 125 



Thr Thr Asp Glu His Thr Thr Leu Leu Arg Ser Thr Asn Arg Gin Thr 
130 135 140 



Thr Gin Thr Thr Ala Glu Lys Lys Pro Thr Arg Ala Thr Thr Lys Lys 
14 5 150 155 160 



Glu Thr Thr thr Arg Thr Thr Ser Thr Ala Ala Thr Gin Thr Leu Asn 
165 170 175 



Thr Thr Asn Gin Thr Ser Asn Gly Arg Glu Ala Thr Thr Thr Ser Ala 
180 185 190 



Arg Ser Arg Asn Asn Ala Thr Thr Gin Ser Ser Asp Gin Thr Thr Gin 
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195 200 201 



AJa Ala Asp Pro Ser Scr GJ n Ser Gin His Thr Gin Lyo Ser Thr Thr 
210 21b 220 



Thr Thr Hie Atm Thr Arjp Thr Ser Ser Pro Ser Ser 
225 230 235 



< 2 1 0 > 


30 




<21 1 > 


3 83 




<212> 


PRT 




< 2 1 3 > 


human 
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<400> 


10 




Met lie 


Thr 


Leu Asp Val 1 le Lys 


1 




5 


Thr His 


Leu 


Lys Lys lie lie Lys 



10 15 



20 25 30 



Val Leu Lys Leu lie Leu Ala Leu Leu Thr Phe Leu Thr Val Thr lie 
35 40 45 



Thr lie Asn Tyr lie Lys Val Glu Asn Asn Leu Gin He Cys Gin Ser 
50 55 60 



Lys Thr Glu Ser Asp Lys Lys Asp Ser Ser Ser Asn Thr Thr Ser Val 
65 70 75 80 



Thr Thr Lys Thr Thr Leu Asn His Asp He Thr Gin Tyr Phe Lys Ser 
85 90 95 



Leu He Gin Arg Tyr Thr Asn Ser Ala He Asn Ser Asp Thr Cys Trp 
100 105 110 



Lys lie Asn Arg Asn Gin Cys Thr Asn He Thr Thr Tyr Lys Phe Leu 
115 120 125 



Cys Phe Lys Ser Glu Asp Thr Lys Thr Asn Asn Cys Asp Lys Leu Thr 
130 135 140 



Asp Leu Cys Arg Asn Lys Pro Lys Pro Ala Val Gly Val Tyr His He 
145 150 155 160 



Val Glu Cys His Cys He Tyr Thr Val Lys Trp Lys Cys Tyr His Tyr 
165 170 175 
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Pro Thr 


Asp Glu Thr Gin Scr 
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<400> 


3 3 



• 



Met Glu Va3 Lys VaJ Glu Asn lie Arg Thr lie Asp Met Leu Lys Ala 
3 5 30 35 



Arg Val Lys Asn Arg Val Ala Arg Ser Lys Cys Phe Lys Aen Ala Ser 
20 25 30 



Leu Val ,Leu lie Gly lie Thr Thr Leu Ser He Ala Leu Asn He Tyr 
35 40 45 



Leu lie He Asn Tyr Lys Met Gin Lys Asn Thr Ser Glu Ser Glu His 
50 55 60 



His Thr Ser Ser Ser Pro Met Glu Ser Ser Arg Glu Thr Pro Thr Val 
65 70 75 80 



Pro Thr Asp Asn Ser Asp Thr Asn Ser Ser Pro Gin His Pro Thr Gin 
85 90 95 



Gin Ser Thr Glu Gly Ser Thr Leu Tyr Phe Ala Ala Ser Ala Ser Ser 
100 105 110 



Pro Glu Thr Glu Pro Thr Ser Thr Pro Asp Thr Thr Asn Arg Pro Pro 
115 120 125 



Phe Val Asp Thr His Thr Thr Pro Pro Ser Ala Ser Arg Thr Lys Thr 
130 135 140 



Ser Pro Ala Val His Thr Lys Asn Asn Pro Arg Thr Ser Ser Arg Thr 
145 150 155 160 



His Ser Pro Pro Arg Ala Thr Thr Arg Thr Ala Arg Arg Thr Thr Thr 
165 170 175 



Leu Arg Thr Ser Ser Thr Arg Lys Arg Pro Ser Thr Ala Ser Val Gin 
180 185 190 
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Pro Amp lit- Ser Ala Thr Thr Hir» 
195 200 



Ser Pro Gin Thr Ser Ala Ser Thr 
210 2 IS 



Glu AJ a Asn Thr Ser Thr Thr Tyr 

225 2.30 




l,yn Aon Glu Glu Ala Ser Pro Ala 

205 



Thr Arg He Gin Arg Lys Ser Val 

220 



Asn Gin Thr Ser 

235 



< 2 1 0 > 1 2 

<211> 2005 

<212> PRT 

< 2 1 3 > h uma n me t a pne umo v i r u b 

<400> 32 

Met: Asp Pro Leu Asn Glu Ser Thr Val Asn Val Tyr Leu Pro Asp Ser 
1 5 10 15 

Tyr Leu Lys Gly Val lie Ser Phe Ser Glu Thr Asn Ala lie Gly Ser 
20 25 30 



Cys Leu Leu Lys Arg Pro Tyr Leu Lys Asn Asp Asn Thr Ala Lys Val 
35 4 0 4 5 



Ala lie Glu Asn Pro Val lie Glu His Val Arg Leu Lys Asn Ala Val 
50 55 60 



Asn Ser Lys Met Lys lie Ser Asp Tyr Lys He Val Glu Pro Val Asn 
65 70 75 80 



Met Gin His Glu He Met Lys Asn Val His Ser Cys Glu Leu Thr Leu 
85 90 95 



Leu Lys Gin Phe Leu Thr Arg Ser Lys Asn He Ser Thr Leu Lys Leu 
100 105 110 



Asn Met He Cys Asp Trp Leu Gin Leu Lys Ser Thr Ser Asp Asp Thr 
115 120 125 



Ser He Leu Ser Phe lie Asp Val Glu Phe He Pro Ser Trp Val Ser 
130 135 140 



Asn Trp Phe Ser Asn Trp Tyr Asn Leu Asn Lys Leu He Leu Glu Phe 
145 150 155 160 
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Arg Lyu GJ u 0.1 u Val l ie Arg Thr 
16b 



Gly Lyo Leu Val Phe Val Val Ser 
180 



Aon by s Ser Lyu Arg Val Ser Phe 
195 200 




Gly Ser lie Leu Cyu Arg Ser Leu 
170 175 



Ser Tyr Gly Cyo l ie Val Lyo Ser 
185 190 



Phe Thr Tyr Aon Gin Leu Leu Thr 

205 



Trp Lye Asp Val Met: Leu Ser Arg Phe Aon Ala Aon Phe Cyo lie Trp 
210 215 220 



Val Ser Aon Ser Leu Aon Glu Asn Gin Glu Gly Leu Gly Leu Arg Ser 
225 230 235 240 



Aon Leu Gin Gly lie Leu Thr Asn Lyo Leu Tyr Glu Thr Val Aop Tyr 
245 250 255 



Met Leu Ser Leu Cys Cyo Asn Glu Gly Phe Ser Leu Val Lys Glu Phe 
260 265 270 



Glu Gly Phe lie Met Ser Glu lie Leu Arg lie Thr Glu His Ala Gin 
. 275 280 285 



Phe Ser Thr Arg Phe Arg Asn Thr Leu Leu Asn Gly Leu Thr Asp Gin 
290 295 300 



Leu Thr Lys Leu Lys Asn Lys Asn Arg Leu Arg Val His Gly Thr Val 
305 310 315 320 



Leu Glu Asn Asn Asp Tyr Pro Met Tyr Glu Val Val Leu Lys Leu Leu 
325 330 335 



Gly Asp Thr Leu Arg Cys lie Lys Leu Leu lie Asn Lys Asn Leu Glu 
340 345 350 



Asn Ala Ala Glu Leu Tyr Tyr lie Phe Arg He Phe Gly His Pro Met 
355 360 365 



Val Asp Glu Arg Asp Ala Met Asp Ala Val Lys Leu Asn Asn Glu He 
370 375 380 



Thr Lys He Leu Arg Trp Glu Ser Leu Thr Glu Leu Arg Gly Ala Phe 
385 390 395 400 
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0 



He Leu Arg J J e lie Lyn Gly Phc Va 1 Anp Ann Aon Lyn Arg Trp Pro 
4 05 410 415 



Lyo ])e Lye Aon Leu Lyu Val Leu Scr Lyo Arg Trp Thr Met Tyr Phc 
420 425 430 



Lyo Ala Lye Ser Tyr Pro Ser Gin Leu Glu Leu Ser Glu Gin Asp Phc 
4 3 5 440 44*3 



Leu Glu Leu Ala Ala lie Gin Phe Glu Gin Glu Phe Ser Val Pro Glu 
450 455 460 



Lyo Thr Asn Leu Glu Met Val Leu Asn Asp Lys Ala He Ser Pro Pro 
465 470 475 480 



Lys Arg Leu He Trp Ser Val Tyr Pro Lys Asn Tyr Leu Pro Glu Lys 
4 85 4 90 4 95 



lie Lys Asn Arg Tyr Leu Glu Glu Thr Phe Asn Ala Ser Asp Ser Leu 
500 505 510 



Lys Thr Arg Arg Val Leu Glu Tyr Tyr Leu Lys Asp Asn Lys Phe Asp 
515 520 525 



Gin Lys Glu Leu Lys Ser Tyr Val Val Lys Gin Glu Tyr Leu Asn Asp 
530 535 540 



Lys Asp His He Val Ser Leu Thr Gly Lys Glu Arg Glu Leu Ser Val 
545 550 555 560 



Gly Arg Met Phe Ala Met Gin Pro Gly Lys Gin Arg Gin He Gin He 
565 570 575 



Leu Ala Glu Lys Leu Leu Ala Asp Asn He Val Pro Phe Phe Pro Glu 
580 585 590 



Thr Leu Thr Lys Tyr Gly Asp Leu Asp Leu Gin Arg lie Met Glu lie 
595 600 605 



Lys Ser Glu Leu Ser Ser He Lys Thr Arg Arg Asn Asp Ser Tyr Asn 
610 615 620 



Asn Tyr He Ala Arg Ala Ser He Val Thr Asp Leu Ser Lys Phe Asn 
625 630 635 640 
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Gin Ala Phe Arg Tyr 01 u Thr Thr Ala lie Cyo Ala Aop Val Ala Aop 

64 '5 650 6 5 5 



Glu Leu G.ly Thr Gin Ser Leu Phe Cyo Tip l..eu Hiu Leu lie Val 

660 665 670 



Pro Met Thr Thr Met: lie Cys Ala Tyr Arg His Ala Pro Pro Glu Thr 
675 680 685 



Lye Gly Glu Tyr Asp lie Aup Lys lie Glu Glu Gin Ser Gly Leu Tyr 
690 695 700 



Arg Tyr His Met: Gly Gly lie Glu Gly Trp Cyo Gin Lys Leu Trp Thr 
705 710 715 720 



Met Glu Ala lie Ser Leu Leu Aop Val Val Ser Val Lys Thr Arg Cys 
725 730 735 



Gin Met Thr Ser Leu Leu Asn Gly Asp Asn Gin Ser lie Asp Val Ser 
740 745 750 



Lys Pro Val Lys Leu Ser Glu Gly Leu Asp Glu Val Lys Ala Asp Tyr 
755 760 765 



Ser Leu Ala Val Lys Met Leu Lys Glu lie Arg Asp Ala Tyr Arg Asn 
770 775 780 



He Gly His Lys Leu Lys Glu Gly Glu Thr Tyr He Ser Arg Asp Leu 
785 790 795 800 



Gin Phe He Ser Lys Val lie Gin Ser Glu Gly Val Met His Pro Thr 
805 810 815 



Pro He Lys Lys He Leu Arg Val Gly Pro Trp He Asn Thr He Leu 
820 825 830 



Asp Asp He Lys Thr Ser Ala Glu Ser He Gly Ser Leu Cys Gin Glu 
835 840 845 



Leu Glu Phe Arg Gly Glu Ser lie He Val Ser Leu He Leu Arg Asn 
850 855 860 



Phe Trp Leu Tyr Asn Leu Tyr Met His Glu Ser Lys Gin His Pro Leu 
865 870 875 880 
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Ala Gly Lyw Gin Leu Phc Lyu Gin Leu Ami Lyn Thr Leu Thr Ser Val 
UH5 H90 895 



Gin Arg Phe Phe GJu l ie Lyn Lys GJu Ann Glu Val Veil Aop Leu Trp 
900 90S 910 



Met Aon lie Pro Met: Gin Phe Gly Gly Gly Aop Pro Val Val Phe Tyr 
915 920 925 



Arg Ser Phe Tyr Arg Arg Thr Pro Asp Phe Leu Thr Glu Ala lie Ser 
930 935 940 



His Val Asp lie Leu Leu Arg lie Ser Ala Asn lie Arg Asn Glu Ala 
945 950 955 960 



Lys lie Ser Phe Phe Lys Ala Leu Leu Ser lie Glu Lys Asn Glu Arg 
965 970 975 



Ala Thr Leu Thr Thr Leu Met Arg Asp Pro Gin Ala Va3 Gly Ser Glu 
980 985 990 



Arg Gin Ala Lys Val Thr Ser Asp lie Asn Arg Thr Ala Val Thr Ser 
995 1000 1005 



lie Leu Ser Leu Ser Pro Asn Gin Leu Phe Ser Asp Ser Ala lie 
1010 1015 1020 



His Tyr Ser Arg Asn Glu Glu Glu Val Gly He He Ala Asp Asn 
1025 1030 1035 



He Thr Pro Val Tyr Pro His Gly Leu Arg Val Leu Tyr Glu Ser 
1040 1045 1050 



Leu Pro Phe His Lys Ala Glu Lys Val Val Asn Met He Ser Gly 
1055 1060 1065 



Thr Lys Ser He Thr Asn Leu Leu Gin Arg Thr Ser Ala He Asn 
1070 1075 1080 



Gly Glu Asp He Asp Arg Ala Val Ser Met Met Leu Glu Asn Leu 
1085 1090 1095 



Gly Leu Leu Ser Arg He Leu Ser Val Val Val Asp Ser He Glu 
1100 1105 1110 
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Ue Pro Thr Lyn Ser Aon Gly Arg Leu lie Cyo Cyo Gin He Ser 
1315 U20 1325 



Arg Thr Leu Arg GJ u Thr Ser Trp Asm Asm Met Glu lie Val Gly 
1130 1 1 3 S 1140 



Va! Thr Ser Pro Ser Me Thr Thr CyB Met Asp Val lie Tyr Ala 
1345 1150 1155 



Thr Ser Ser His Leu Lye Gly lie lie Ue Glu Lys Phe Ser Thr 
1160 1165 1170 



Asp Arg Thr Thr Arg Gly Gin Arg Gly Pro Lys Ser Pro Trp Val 
1175 1180 1185 



Gly Ser Ser Thr Gin Glu Lys Lys Leu Val Pro Val Tyr Asn Arg 
1190 1195 1200 



Gin lie Leu Ser Lys Gin Gin Arg Glu Gin Leu Glu Ala lie Gly 
1205 1210 1215 . 



Lys Met Arg Trp Val Tyr Lys Gly Thr Pro Gly Leu Arg Arg Leu 
1220 1225 1230 



Leu Asn Lys lie Cys Leu Gly Ser Leu Gly lie Ser Tyr Lys Cys 
1235 1240 1245 



Val Lys Pro Leu Leu Pro Arg Phe Met Ser Val Asn Phe Leu His 
1250 1255 1260 



Arg Leu Ser Val Ser Ser Arg Pro Met Glu Phe Pro Ala Ser Val 
1265 1270 1275 



Pro Ala Tyr Arg Thr Thr Asn Tyr His Phe Asp Thr Ser Pro lie 
1280 1285 1290 



Asn Gin Ala Leu Ser Glu Arg Phe Gly Asn Glu Asp lie Asn Leu 
1295 1300 1305 



Val Phe Gin Asn Ala lie Ser Cys Gly He Ser He Met Ser Val 
1310 1315 1320 



Val Glu Gin Leu Thr Gly Arg Ser Pro Lys Gin Leu Val Leu He 
1325 1330 1335 
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0 



Pro Gin Leu Glu Glu He Asp lie Met Pro Pro Pro Val Phe Gin 
1 340 1345 13*30 



Gly Lye Phe Awn Tyr Lyu Leu Val Asp Lyo He Thr Ser Aop Gin 
1355 1 360 1365 



Hie He Phe Ser Pro Asp Ly b lie Asp Met Leu Thr Leu Gly Lys 
3370 1375 1380 



Met Leu Met Pro Thr lie Lye Gly Gin Lyi3 Thr Asp Gin Phe Leu 
3385 1390 1395 



Acn Ly g Arg Glu Abii Tyr Phe -His Gly Asn Asn Leu lie Glu Ser 
3400 1405 1410 



Leu Ser Ala Ala Leu Ala Cys Hie Trp Cys Gly lie Leu Thr Glu 
1415 1420 1425 



Gin Cys He Glu Asn Asn He Phe Lys Lys Asp Trp Gly Asp Gly 
1430 1435 1440 



Phe He Ser Asp His Ala Phe Met Asp Phe Lys He Phe Leu Cys 
1445 1450 1455 



Val Phe Lys Thr Lys Leu Leu Cys Ser Trp Gly Ser Gin Gly Lys 
1460 1465 1470 



Asn He Lys Asp Glu Asp lie Val Asp Glu Ser lie Asp Lys Leu 
1475 1480 1485 



Leu Arg He Asp Asn Thr Phe Trp Arg Met Phe Ser Lys Val Met 
1490 1495 1500 



Phe Glu Ser Lys Val Lys Lys Arg He Met Leu Tyr Asp Val Lys 
1505 1510 1515 



Phe Leu Ser Leu Val Gly Tyr He Gly Phe Lys Asn Trp Phe He 
1520 1525 1530 



Glu Gin Leu Arg Ser Ala Glu Leu His Glu Val Pro Trp He Val 
1535 1540 1545 



Asn Ala Glu Gly Asp Leu Val Glu He Lys Ser He Lys He Tyr 
1550 1555 1560 
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Leu CI ri Leu He OJu GJn Ser Leu Phe Leu Arg lie Thr Val Leu 
156!i 3 570 1575 



Asn Tyr Thr Asp Mel: Ala Hio Ala Leu Thr Arg Leu He Arg Lys 
1500 1585 1590 



Lye Leu Met Cys Asp Asn Ala Leu Leu Thr Pro lie Pro Ser Pro 

1600 1605 



Met Val Asn Leu Thr GJn Va] 33 e Asp Pro Thr Glu Gin Leu Ala 
1630 3615 3620 



Tyr Phe Pro Lye lie Thr Phe Glu Arg Leu Lys Asn Tyr Asp Thr 
3625 3630 3635 



Ser Ser Asn Tyr Ala Lys Gly Lys Leu Thr Arg Asn Tyr Met lie 
1640. 1645 3650 



Leu Leu Pro Trp Gin His Va3 Asn Arg Tyr Asn Phe Val Phe Ser 
1655 1660 1665 



Ser Thr Gly Cys Lys Val Ser Leu Lys Thr Cys lie Gly Lys Leu 
1670 1675 1680 



Met Lys Asp Leu Asn Pro Lys Val Leu Tyr Phe He Gly Glu Gly 
1685 1690 1695 



Ala Gly Asn Trp Met Ala Arg Thr Ala Cys Glu Tyr Pro Asp He 
1700 1705 1710 



Lys Phe Val Tyr Arg Ser Leu Lys Asp Asp Leu Asp His His Tyr 
1715 1720 1725 



Pro Leu Glu Tyr Gin Arg Val He Gly Glu Leu Ser Arg He He 
1730 1735 1740 



Asp Ser Gly Glu Gly Leu Ser Met Glu Thr Thr Asp Ala Thr Gin 
1745 1750 1755 



Lys Thr His Trp Asp Leu He His Arg Val Ser Lys Asp Ala Leu 
1760 1765 1770 



Leu He Thr Leu Cys Asp Ala Glu Phe Lys Asp Arg Asp Asp Phe 
1775 1780 1785 
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Phe Lyo Met. Va.l l ie Leu Trp Arg Lyn Mies' Val Leu Set Cyn Arg 
17 90 1795 1B00 



He Cys Thr Thr Tyr CJy'Thr Aop Leu Tyr Leu Phe Ala Lys Tyr 
1005 1010 1815 



His Ala Lys Asp Cyu Asn Va] Lyo Leu Pro Phe Phe Va I Arg Ser 
1020 1825 1830 



Val Ala Thr Phe lie MeL Gin Gly Ser Lyo Leu Ser Gly Ser Glu 
1835 1840 1845 



Cys Tyr lie Leu Leu Thr Leu Gly His His Add Aon Leu Pro Cys 
3850 1855 I860 



His Gly Glu He Gin Asn Ser Lys Met Lys He Ala Val Cys Asn 
1865 1870 1875 



Asp Phe Tyr Ala Ala Lys Lys Leu Asp Asn Lys Ser He Glu Ala 
1880 1885 1890 



Asn Cys Lys Ser Leu Leu Ser Gly Leu Arg He Pro He Asn Lys 
1895 1900 1905 



Lys Glu Leu Asn Arg Gin Arg Arg Leu Leu Thr Leu Gin Ser Asn 
1910 1915 1920 



His Ser Ser Val Ala Thr Val Gly Gly Ser Lys Val He Glu Ser 
1925 1930 1935 



Lys Trp Leu Thr Asn Lys Ala Asn Thr He He Asp Trp Leu Glu 
1940 1945 1950 



His He Leu Asn Ser Pro Lys Gly Glu Leu Asn Tyr Asp Phe Phe 
1955 I960 1965 



Glu Ala Leu Glu Asn Thr Tyr Pro Asn Met He Lys Leu He Asp 
1970 1975 1980 



Asn Leu Gly Asn Ala Glu He Lys Lys Leu He Lys Val Thr Gly 
1985 1990 1995 



Tyr Met Leu Val Ser Lys Lys 
2000 2005 
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<210> ]3 

< 2 3 1 > 2 1 6 '3 

<212> PRT 

<213> human reapi ratory eyncytial virua b train A2 

<400> 13 

Met Asp Pro He Ue Abti GJy Aon Ser Ala Aon Val Tyr Leu Thr Aop 
1 5 10 3 5 



Ser Tyr Leu Lys GJy Val He Ser Phe Ser Glu Cys Aen Ala Leu Gly 
20 25 30 



Ser Tyr lie Phe Aon Gly Pro Tyr Leu Lys Asn Asp Tyr Thr Asn Leu 
35 40 45 



lie Ser Arg Gin Asn Pro Leu lie Glu His Met Asn Leu Lys Lys Leu 
50 55 60 



Asn lie Thr Gin Ser Leu Tie Ser Lys Tyr His Lys Gly Glu lie Lys 
65 70 75 80 



Leu Glu Glu Pro Thr Tyr Phe Gin Ser Leu Leu Met Thr Tyr Lys Ser 
85 90 95 



Met Thr Ser Ser Glu Gin He Ala Thr Thr Asn Leu Leu Lys Lys He 
100 105 110 



He Arg Arg Ala He Glu He Ser Asp Val Lys Val Tyr Ala He Leu 
115 120 125 



Asn Lys Leu Gly Leu Lys Glu Lys Asp Lys. lie Lys Ser Asn Asn Gly 
130 135 140 



Gin Asp Glu Asp Asn Ser Val He Thr Thr He lie Lys Asp Asp He 
145 150 155 160 



Leu Ser Ala Val Lys Asp Asn Gin Ser His Leu Lys Ala Asp Lys Asn 
165 170 175 



His Ser Thr Lys Gin Lys Asp Thr He Lys Thr Thr Leu Leu Lys Lys 
180 185 190 



Leu Met Cys Ser Met Gin His Pro Pro Ser Trp Leu He His Trp Phe 
195 200 205 



Asn Leu Tyr Thr Lys Leu Asn Asn He Leu Thr Gin Tyr Arg Ser Asn 
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220 



Glu Val \,ya Awn Hio 01 y Phe Thr Leu lie Asp Abii Gin Thr Leu Ser 

225 230 23b 240 



Gly Phe GJ n Phe He Leu Acin GJn Tyr Gly Cyu He Val Tyr Hie Lyo 
245 250 255 



Glu Leu Ly b Arg lie Thr Val Thr Thr Tyr Aon Gin Phe Leu Thr Trp 

260 26S 270 



Lys Asp lie Ser Leu Ser Arg Leu Abii Val Cys Leu lie Thr Trp lie 
27b 280 285 



Ser Asm Cys Leu Asn Thr Leu Asn Lys Ser Leu Gly Leu Arg Cys Gly 
290 295 300 



Phe Asn Asn Val 13 e Leu Thr Gin Leu Phe Leu Tyr Gly Asp Cys lie 
305 310 315 320 



Leu Lys Leu Phe His Asn Glu Gly Phe Tyr He He Lys Glu Val Glu 
325 330 335 



Gly Phe He Met Ser Leu He Leu Asn He Thr Glu Glu Asp Gin Phe 
340 345 350 



Arg Lys Arg Phe Tyr Asn Ser Met Leu Asn Asn He Thr Asp Ala Ala 
355 360 365 



Asn Lys Ala Gin Lys Asn Leu Leu Ser Arg Val Cys His Thr Leu Leu 
370 375 380 



Asp Lys Thr Val Ser Asp Asn He He Asn Gly Arg Trp He He Leu 
385 390 395 400 



Leu Ser Lys Phe Leu Lys Leu lie Lys Leu Ala Gly Asp Asn Asn Leu 
405 410 415 



Asn Asn Leu Ser Glu Leu Tyr Phe Leu Phe Arg He Phe Gly His Pro 
420 425 430 



Met Val Asp Glu Arg Gin Ala Met Asp Ala Val Lys He Asn Cys Ash 
435 440 445 



Glu Thr Lys Phe Tyr Leu Leu Ser Ser Leu Ser Met Leu Arg Gly Ala 
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450 



455 



460 



Phe lie Tyr Arg J 1 e JJe Lys Gl y Phe Val Asn Aon Tyr Aon Arg Trp 
465 470 475 480 



Pro Thr Leu Arg Aon Ala He Va J Leu Pro Leu Arg Trp Leu Thr Tyr 
405 490 495 



Tyr Lyo Leu Asn Thr Tyr Pro Ser Leu Leu Glu Leu Thr Glu Arg Asp 
500 505 510 



Leu lie Val Leu Ser Gly Leu Arg Phe Tyr Arg Glu Phe Arg Leu Pro 
515 520 525 



Lys Lys Val Asp Leu Glu Met lie lie Asn Asp Lys Ala lie Ser Pro 
530 535 540 



Pro Lys Asn Leu lie Trp Thr Ser Phe Pro Arg Asn Tyr Met Pro Ser 
545 550 555 560 



His lie Gin Asn Tyr lie Glu His Glu Lys Leu Lys Phe Ser Glu Ser 
565 570 575 



Asp Lys Ser Arg Arg Val Leu Glu Tyr Tyr Leu Arg Asp Asn Lys Phe 
580 585 590 



Asn Glu Cys Asp Leu Tyr Asn Cys Val Val Asn Gin Ser Tyr Leu Asn 
595 600 605 



Asn Pro Asn His Val Val Ser Leu Thr Gly Lys Glu Arg Glu Leu Ser 
610 615 620 



Val Gly Arg Met Phe Ala Met Gin Pro Gly Met Phe Arg Gin Val Gin 
625 630 635 640 



He Leu Ala Glu Lys Met He Ala Glu Asn He Leu Gin Phe Phe Pro 
645 650 655 



Glu Ser Leu Thr Arg Tyr Gly Asp Leu Glu Leu Gin Lys He Leu Glu 
660 665 670 



Leu Lys Ala Gly He Ser Asn Lys Ser Asn Arg Tyr Asn Asp Asn Tyr 
675 680 685 



Asn Asn Tyr He Ser Lys Cys Ser He He Thr Asp Leu Ser Lys Phe 
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f.SK) 



b y ! , 7 0 0 



Ann Gin Ala plie Arc) Tyr Glu Thr Kcr Cyu lie Cyo Sei Anp Val Leu 
70b 710 71S 720 



Anp CJ ii Leu H ,i f;l Y Va 1 f ' ln Ser p he 5c r Trp Leu Hit; Leu Thr 

721". 7 30 7 35 



lie Pi"o Hiu vail Thr ] 3 e lie Cyo Thr Tyr Arg His Ala Pro Pro Tyr 
74 0 7 413 750 



He Gly am p Hi s J1e VaJ As P Lei1 Aon Asn Va 1 Ae P G3u Gln Ser G3y 

755 760 765 



Leu Tyr Arg Tyi" H:is Me(: Gly Gly lie Glu Gly Trp Cys Gin bys Leu 
770 775 7 80 



Trp Thr lie Gl u Ala T 3 e Ser Leu ^eu Asp Leu lie Ser Leu Lys Gly 
7U r, 790 795 800 



Lyti Phe Ser ll e Thr Ala Leu lie Asn Gly Asp Asn Gin Ser He Asp 
805 810 815 



j'je Ser Lys pro lie Arg Leu Met Glu Gly Gin Thr His Ala Gin Ala 
820 825 830 



Anp Tyr Leu Leu Ala Leu Asn Ser Leu Lys Leu Leu Tyr Lys Glu Tyr 
835 840 845 



Aln Gly He Gly His Lys Leu Lys Gly Thr Glu Thr Tyr He Ser Arg 
850 855 860 



Met Gin Phe Met Ser Lys Thr He Gin His Asn Gly Val Tyr Tyr 
065 870 875 880 



Aop 



Pro Ala Ser ll e L Y S L Y S Va * Leu Arg Val Gly Pro Trp He Asn Thr 
885 890 895 



lie Leu Asp Asp Phe Lys Val Ser Le\a Glu Ser lie Gly Ser Leu Thr 
900 905 910 



Gin Glu Leu Glu Tyr Arg Gly Glu Sex* Leu Leu Cys Ser Leu lie Phe 
9X5 920 925 

Arg Asn Veil Trp Leu Tyr Asn Gin lie Ala Leu Gin Leu Lys Asn His 
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v :\ o 



935 



94 o 



Ala Leu Cyn Aon Ann l.yn Leu Tyr Leu Arap lit: Leu Lyn Val Leu Lyn 

yi>« 955 4»f»0 



Hin Hsu Lyn Th r P>>c ,Jn <-* Ann Leu Asp Awn l ie Asp Thr Ala Leu Thr. 

96 i> 9 7 0 97 5 



Leu Tyr Met. Asn Leu Pro Met: Leu Phe Gly Gly Cly Asp Pro Asn Leu 
90O 985 990 



Leu Tyr Arg Ser Phe Tyr Arg Arg Thr Pro Asp Phe Leu Thr Glu Ala 
99«j 3 000 100b 

lie Va.1 Hie Ser Va J Phe He Leu Ser Tyr Tyr Thr Asn His Asp 
1010 1015 1020 

Leu Lys Aop bys Levi Gin Asp Leu Ser Asp Asp Arg Leu Asn Lys 
3 025 1030 1035 



Phe Leu Thr Cys He He Thr Phe Asp Lys Asn Pro Asn Ala Glu 
3040 1045 1050 



Phe Val Thr Leu Met Arg Asp Pro Gin Ala Leu Gly Ser Glu Arg 
1 055 1060 1065 



Gin Ala Lys He Thr Ser Glu He Asn Arg Leu Ala Val Thr Glu 
1070 1° 7 5 1080 



Val Leu Ser Thr Ala Pro Asn Lys He Phe Ser Lys Ser Ala Gin 
1085 1090 1095 



His Tyr Thr Thr Thr Glu He Asp Leu Asn Asp He Met Gin Asn 
1100 H05 1110 



He Glu Pro Thr Tyr Pro His Gly Leu Arg Val Val Tyr Glu Ser 
1115 1120 1125 



Leu Pro Phe Tyr Lys Ala Glu Lys He Val Asn Leu He Ser Gly 
1130 H35 1140 



Thr Lys Ser He Trir Asn He Leu Glu Lys Thr Ser Ala He Asp 
1 145 1150 1155 



Leu Thr Asp He Asp Arg Ala 



Thr Glu Met Met Arg Lys Asn He 
53 
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Thr I»<"u Leu I Arg l l«eu Pro' Leu Aup Cyn Ann Aicj Miap Lyn 
3371, 11 HO 3 HP.. 



Arq Glu Me Leu Ser Met GJu 1 Ann Leu Ser lie Thr Cilu l.eu Ser 
1iy 0 3195 3 2 00 



Lys Tyr Va.l Arg Glu Arg Ser Ti p Ser Leu Ser Aon lie Va*] GJy 
12 01, 3 210 1215 



Va!I Thr Ser Pi*o Ser l ie Met Tyr Thr/ Met Asp J .1 e Lys Tyr Thr 
32 ;io 122 ^ :1230 



Thr Ser Thr He Ser Ser Gly lie lie lie GJu Lys Tyr Asn Val 
123b 1240 12AS 



Ann Ser Leu Thr Arg Gly Glu Arg Gly Pro Thr Lye Pro Tarp Val 
32 5o 125 ^ 1260 



Gly Ser Ser Thr Gin Glu Lys Lys Thr; Met Pro Val Tyr Asn Arg 
1265 127 0 1275 



Gin Val Leu Thr Lys Lys Gin Arg Asp Gin lie Asp Leu beu Ala 
1280 * 2 85 1290 



Lys Leu Asp Trp Val Tyr Ala Ser lie Asp Asn Lys Asp Glu Phe 
3 295 1300 1305 



Met Glu Glu Leu Ser lie Gly Thr Leu Gly Leu Thr Tyr Glu Lys 
3 33 0 1315 1320 



Ala Lys Lys Leu Phe Pro Gin Tyr Leu Ser Val Asn Tyr L»eu His 
132 5 1330 1335 



Arg Leu Thr Val Ser Ser Arg Pro Cys Glu Phe Pro Ala Ser lie 
3 340 1345 1350 



Pro Ala Tyr Arg Thr Thr Asn Tyr His Phe Asp Thr Ser Pro lie 
3 355 1360 1365 



Ann Arg He Leu Thr Glu Lys Tyr Gly Asp Glu Asp He F±&p He 
1370 ' 1375 1380 



Val Phe Gin Asn Cys He Ser Phe Gly Leu Ser Leu Met Ser Val 
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Vol Glu Gin Phe Thr Ann Val Cyu Pro Ann Arg lie lie Lieu I \ e 
1 4 00 14 05 14 10 

Pro Lyu Leu Aon Glu 1 J e Hin Leu Met; i.,yt; Pro Pro lie Phe Thr 
1 1 .1 5 14 20 1425 



01 y Aup Veil Aop JJe His Lyo Leu Lye GJn Val I I e Gin Lyo Gin 
1430 14 3 5 14 4 0 



Hin Met: Phe Leu Pro Asp Lye lie Ser Leu Thr GJn Tyr Val Glu 
144b 1450 1 4 5!3 



Leu Phe Leu Ser Asn Lys Thr Leu Lys Ser Gly Ser His Val Acn 
14 60 14 65 14 70 



Ser Aon Leu He Leu Ala His Lys lie Ser Asp Tyr Phe His Asn 
1475 1480 1485 



Thr Tyr lie Leu Ser Thr Asn Leu Ala Gly His Trp lie Leu He 
1490 1495 1 500 



])e Gin Leu Met Lys Asp Ser Lys Gly He Phe Glu Lys Asp Trp 
1505 1510 1515 



Gly Glu Gly Tyr lie Thr Asp His Met Phe He Asn Leu Lys Val 
1 520 1525 1.530 



Phe Phe Asn Ala Tyr Lys Thr Tyr Leu Leu Cys Phe His Lys Gly 
.1 535 1540 1545 



Tyr Gly Lys Ala Lys Leu Glu Cys Asp Met Asn Thr Ser Asp Leu 
1550 1555 1560 



Leu Cys Val Leu Glu Leu lie Asp Ser Ser Tyr Trp Lys Ser Met 
1565 1570 1575 



Ser Lys Val Phe Leu Glu Gin Lys Val He Lys Tyr He Leu Ser 
1580 1585 1590 



Gin Asp Ala Ser Leu His Arg Val Lys Gly Cys His Ser Phe Lys 
1595 1600 1605 



Leu Trp Phe Leu Lys Arg Leu Asn Val Ala Glu Phe Thr Val Cys 
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Pro Trp VaJ I Au ii I If Aup. Tyr Mia Pro Thr Hiu Met l.yo Ala 

i c, s 1^30 i 6 3 5 



lie l,cu Tin Tyr lie Aup l.eu Val Arg Met: CJy l-«eu lit- Ann lie 

:imo 164 ^ 1650 



A»p Arq lie His He l»yu Ann Lyu His Lys Phe Aon Ar.p Glu Phe 
16b!i 1660 1665 



Tyr 'H»r Ser Asm Leu Phe Tyr 1 j e Asn Tyr Asn Phe Ser Asp Asn 

1680 



Thr Hin Leu Leu Tin; Lys His Ue Arg lie Ala Asn Ser Glu Leu 
1685 J 690 1695 



Glu Aon Aon Tyr Asn Lys Leu Tyr His Pro Thr Pro Glu Thr Leu 
3700 17 °S 1710 



Glu Ann lie Leu Ala Asn Pro lie Lys Ser Asn Asp Lys Lys Thr 
3715 1720 1725 



Leu Asn Asp Tyr Cys He Gly Lys Asn Val Asp Ser lie Met Leu 
1730 1735 1740 



Pro Leu Leu Ser Asn Lys Lys Leu lie Lys Ser Ser Ala Met He 
174 5 1750 1755 



Arg Thr Asn Tyr Ser Lys Gin Asp Leu Tyr Asn Leu Phe Pro Met 
1760 1765 1770 



Val Val He Asp Ar*g He He Asp His Ser Gly Asn Thr Ala Lys 
1775 1780 1785 



Ser Asn Gin Leu Tyr Thr Thr Thr Ser His Gin lie Ser Leu Val 
1790 1795 1800 



His Asn Ser Thr Ser Leu Tyr Cys Met Leu Pro Trp His His lie 
1805 1810 1815 



Aon Arg Phe Asn Prie Val Phe Ser Ser Thr Gly Cys Lys lie Ser 
1 820 1825 1830 



lie Glu Tyr He Leu Lys Asp Leu Lys He Lys Asp Pro Asn Cys 
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■lie Ala phc I I CM y Glu GJy Ala Gly Ann Leu Leu Leu Arg Thr 
1M50 IWS'j 10(iO 



Val Val gju l->eu Hi© Pro Anp JJe.Aig Tyr J 1 e Tyr Art) Ser Leu 
186b 1«70 1075 



Lyu Anp cys Ann At3 P H:il;! Ser Leu Pro * 1 ,e Glu pne Leu Ar 9 Leu 
;UJ80 188b 1890 



Tyr Ann GJy Hie lie Ann lie' Asp Tyr Gly Glu Arm Leu Thr Ue 
189b 1900 190b 



Pro AJa Tin' Asp Ala Thr Aon Asn He His Trp Ser Tyr Leu His 
1910 191b 3 920 



l ie Lys Phe Ala Glu Pro lie Ser Leu phe Val Cys Asp Ala Glu 
19;;$ 1930 1 93b 



Leu Ser Val Thr Val Asn Trp Ser Lys lie lie lie Glu Trp Ser 
1 940 1945 1 950 



Lys His val Arg Lys Cys Lys Tyr Cys Ser Ser Val Asn Lys Cys 
1955 I960 1 965 



Met . Leu l ie Val Lys Tyr His Ala Gin Asp Asp He Asp Phe Lys 
1 970 1975 1980 



Leu Asp Asn He Thr; He Leu Lys Thr Tyr Val Cys Leu Gly Ser 
1.985 1990 1995 



Lys Leu Lys Gly Ser Glu Val Tyr Leu Val Leu Thr lie Gly Pro 
2000 2005 2010 



Ala Asn lie Phe Pro Val Phe Asn Val Val Gin Asn Ala Lys Leu 
2015 2020 2025 



He Leu Ser Arg Thr Lys Asn Phe He Met Pro Lys Lys Ala Asp 
2030 2035 2040 



Lyp Glu Ser He Asp Ala Asn He Lys Ser Leu He Pro Phe Leu 
2045 2050 2055 



Cye Tyr Pro He Thr Lys Lys Gly He Asn Thr Ala Leu Ser Lys 
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Leu Lyn Ne i" Va 1 Va 1 • <;r, (:{ V A up lie Leu Ser Tyi i;< : i I J e A 'In 



Gly Aiq Ann Glu Va .1 PI it J5e i ' Ann l.yu Leu lie Amu liii; Lyn II i u 
2 0 90 2100 



Mel Ann I le Leu l, Y 13 Tr P ,),u - Ann b VaJ Leu Aon phe Arg Ser 
210!, 2110 2 1 1 5 



Thr Glu Leu Asn Tyr Ann Hie Leu Tyr Met: Val Glu Scr Tnr Tyr 

:n 20 :n: -' ; ' 2i3o . 



Pro Tyr Leu Ser Gl u Leu Leu Ann Ser Leu Thr Thr Asn Glu Leu 

::i3i. 214 " 214^ 



Lyu Lyji Leu Lys lie Thr Gly Ser Leu Leu Tyr Asn Phe His 

:yi S0 21 5S 2 160 



Awn Gil u 
2 l 



2 1 0 > 1 4 

2 1 1 > 2 2 3 3 

<212> PRT 

■:2:i3> human parainfluenza virus 3 

4 0 0 > 1 4 

Met: Asp Thr Glu Ser- Asn Asn Gly Thr Val Ser Asp He Leu Tyr Pro 
1 5 10 15 



Glu Cys His Leu Asn Ser Pro He Val Lys Gly Lys He Ala Gin Leu 
20 25 30 



Hiti Thr X le Met Sear Leu Pro Gin Pro Tyr Asp Met Asp Asp Asp Ser 
35 40 45 



lie Leu Val H e Tnr Ar 9 Gln Lv s He Lys Leu Asn Lys Leu Asp Lys 
50 55 60 



Arg Gin Arg Ser He Arg Arg Leu Lys Leu He Leu Thr Glu Lys Val 
6!5 70 75 80 



Ann Asp L,eu Gly Lys Tyr Thr Phe lie Arg Tyr Pro Glu Met Ser Lys 
85 90 95 
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Glu Mel. Phe Lyu Leu Hin lie Pro Gly I 1 e Ann Ser Lyn Val 
1 00 1 05 .11 0 



Thr Glu 



l..cu Leu Leu Lyn Ala Acip Arg Thr Tyr Ser On Met Tin Aop GJy Leu 
115 120 3 25 



Arg Anp Leu Trp lie Aon Va] Leu Ser Lyrj Leu Ala Ser Lye Asn Aop 
130 135 140 



Cly Ser Ann Tyr Aop Leu Abu Glu G.lu IJe Asn Aon Ue Ser bye Va] 
IAS 3.50 155 160 



Hie Thr Thr Tyr Lys Ser Asp Lys Trp Tyr Asn Pro Phe Lys Thr Trp 
165 170 175 



Phe Thr lie Lys Tyr Asp Met Arg Arg Leu Gin Lys Ala Arg Asn Glu 
180 185 190 



Val Thr Phe Asn Met Gly Lys Asp Tyr Asn Leu Leu Glu Asp Gin Lys 
1 95 200 205 



Aon Phe Leu Leu He His Pro Glu Leu Val Leu lie Leu Asp Lys Gin 
210 215 220 



Aon Tyr Asn Gly Tyr Leu He Thr Pro Glu Leu Val Leu Pro Tyr Cys 
225 230 235 240 



Asp Val Val Glu Gly Arg Trp Asn lie Ser Ala Cys Ala Lys Leu Asp 
245 250 255 



Pro Lys Leu Gin Ser Met Tyr Gin Lys Gly Asn Asn Leu Trp Glu Val 
260 265 270 



lie Asp Lys Leu Phe Pro He Met Gly Glu Lys Thr Phe Asp Val He 
2 75 280 285 



Ser Leu Leu Glu Pro Leu Ala Leu Ser Leu He Gin Thr His Asp Pro 
290 295 300 

V&l Lys Gin Leu Arg Gly Ala Phe Leu Asn His Val Leu Ser Glu Met 
305 310 315 320 

Glu Leu I le Phe Glu. Ser Arg Glu Ser He Lys Glu Phe Leu Ser Val . 

325 330 335 
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Aup Tyr 1 'c Arjp l-y»J lie Leu Aup .lie Phe Ami Lyu Scr Thi lie A up 
34 0 34 b 5S0 



Glu lit- Ala Gin lie Phe £!er Phe Phe Arg Thr Phe Gly Hiri Pro Pi o 
355 '360 361) 



be 1 1 Olu Ala Ser He Ala Ala Glu Lyu Va] Arg Lys Tyr Met Tyr lie 
370 375 380 



Gly l,yrj Gin ben Lyra Phe Anp Thr He Asn Lyes Cys Hin Ala lie Phe 
305 390 395 400 



Cyo Thr J.le 1 le J 1 e Asn G1 V T Y r Arg G3u Ar 9 His G1 Y G ^y Gln Tr P 
4 OS 4 10 415 



Pro Pro Veil Thr Leu Pro Aop His Ala His Glu Phe He He Asn Ala 
420 425 430 



Tyr Gly Ser Asn Seir Ala lie Ser Tyr Glu Asn Ala Val Asp Tyr Tyr 
435 440 445 



Gin Ser Phe He Gly He Lys Phe Asn Lys Phe lie Glu Pro Gin Leu 
. 450 4 55 460 



Aop Glu Aop Leu Thr: He Tyr Met Lys Asp Lys Ala Leu Ser Pro Lys 
465 S 470 475 480 



Lys Ser Asn Trp Asp Thr Val Ser Pro Ala Ser Asn Leu Leu Tyr Arg 
485 490 495 



Thr Asn Ala Ser Asn Glu Ser Arg Arg Leu Val Glu Lys Phe He Ala 
500 505 510 



Anp Ser Lys Phe Asp Pro Asn Gin 
5X5 520 



Asp Trp beu Asp Asp Pro Glu Phe 

530 535 



Lyo Glu l ie Lys Gin Glu Gly Arg 
545 550 



Met Arg Ala Thr Gin Val Leu Ser 
565 



He Leu Asp Tyr Val Glu Ser Gly 
525 



Asn He Ser Tyr Ser Leu Lys Glu 
540 



Leu Phe Ala Lys Met Thr Tyr Lys 
555 560 



Glu Thr Leu Leu Ala Asn Asn He 
570 575 
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rlv lvi.1 I'hc P^e G,n Glu Aon 01 y Met Val hyo G] y GJu He GJu Leu 
Y 580 b85 590 



Levi Lyn Arg Leu Thr Thr He Ser He Ser Gly Val Pro Arg Tyr Asn 

l)9 . 3 600 60S 

Glu Val Tyr Asn Asn Ser Lys Ser His Thr Asp Asp Leu Lys Thr Tyr 

6:10 615 620 



Aon ly p l ie Ser Asn Leu Asn Leu Ser Ser Asn Gin Lye Ser Lys Lys 

625 ' " 630 635 640 

Plie Glu IMie Lys Ser Thr Asp lie Tyr Asn Asp Gly Tyr Glu Thr Val 

645 650 655 



Srr Cys Phe Leu Thr 
660 



Tyr Glu Ser Thr Ala 
675 



Leu Asn Lys Leu Phe 

690 

3 1c Tyr val Gly Asp 

705 

Ser Leu Glu Asp His 
725 



Gly Gly He Glu Gly 
74 0 



Ser Ala lie His Leu. 
7 55 



Met; Val Gin Gly Asp 

7 7 0 



Ann Asn Tyr Asp Tyr 



VaJ Arg Phe Phe Asp 
805 



Thr Asp Leu Lys Lys Tyr 
665 



Leu Phe Gly Glu Thr Cys 
680 



Asn Trp Leu His Pro Arg 
695 



Pro Tyr Cys Pro Pro Ser 
710 715 



Pro Asp Ser Gly Phe Tyr 
730 



Phe Cys Gin Lys Leu Trp 
745 



Ala Ala Val Arg lie Gly 
760 



Asn Gin Ala He Ala Val 
775 



Arg Val Lys Lys Glu lie 
790 795 



Ser Leu Arg Glu Val Met 
810 



Cys Leu Asn Trp Arg 
670 



Asn Gin He Phe Gly 
685 



Leu Glu Gly Ser Thr 
700 



Asp Lys Glu His lie 
720 



Val His Asn Pro Arg 
735 



Thr Leu lie Ser He 
750 



Val Arg Val Thr Ala 
765 



Thr Thr Arg Val Pro 
780 



Val Tyr Lys Asp Val 
800 



Asp Asp Leu Gly His 
815 
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U.lu Leu l»yi=J ben Ami GJ n Tin l ie lie Sei Ser Lyw Met. Phe He *I"y i 
82 0 02b B30 



Ser Lyu Arg * -1 T Y r T Y>" AopCJy Arg J ] e Leu Pro Gin Ala Lt'ii Lyr. 
0 3 5 840 H4 ' J 



Ala Leu Ser Arg Cyo Va] Phe Tip Ser Glu Thr Val lie Aup Glu Tin 
0 i 30 855 860 



Arg Ser Ala S'er Ser Asn Leu Ala Thr Ser Phe A J a Lye Ala He GJu 
q C $ 8 70 075 8 80 



Awn Gly Ty r Ser Pro Val Leu Gly Tyr Ala Cys Ser lie Phe Lye Asn 
885 890 895 



lie Gin Gin Leu Tyr lie Ala Leu Gly Met Asn He Asn Pro Thr lie 
900 905 910 



Thr Gin Asn He Lys Asp Leu Tyr Phe Arg Asn Pro Asn trp Met Gin 
9^5 920 925 



Tyr Ala Ser Leu He Pro Ala Ser Val Gly Gly Phe Asn Tyr Met Ala 
930 935 94 0 



Met Ser Arg Cys Phe Val Arg Asn He Gly Asp Pro Ser Val Ala Ala 
945 * 95 0 95 5 960 



Leu Ala Asp Ile L y s Ar 9 Pne He Lys Ala Asn Leu Leu Asp Arg Ser 
965 970 975 



Val Leu Tyr Ar 9 Ile Met Asn Gln Glu Pro G1 y Glu Ser Ser phe Leu 
980 985 990 



Asp Trp Ala Ser Asp Pro Tyr Ser Cys Asn Leu Pro Gin Ser Gin Asn 
995 1000 1005 



lie Thr Thr Met Ile Lys Asn Ile Thr Ala Arg Asn Val Leu Gin 
X010 1015 1020 



Aop Ser Pro Asn Pro Leu Leu Ser Gly Leu Phe Thr Asn Thr Met 
1025 1030 1035 



1.1c Glu Glu Asp Glu Glu Leu Ala Glu Phe Leu Met Asp Arg Lys 
104 0 1045 1050 
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V;i , , , r . Umi imo Ary V.. I Ala Hiii A up I U- Leu Aop Ann Ser Leu 
, ov , 1060 TOOL, 



Tin Oly lit- Arc, Ann Ala He AJa C.I y Mel Levi Aop Tin Thr Lyi; 

1 070 307:: ' 10H ° 

«Vr luu Arq Val Gly Jle Ann Arg GJyGly Leu Thr Tyr Ser 

3085 1090 109,3 

lr-11 leu Arg Lys 3 J e Ser Asn Tyr Asp Leu Val GJn Tyr Glu Thr 

noo ' 3 305 1110 

leu Ser Arg Thr Leu Arg Leu 1 ;i e VaJ Ser Asp Lys He Arg Tyr 

;u:i5 1120 1325 

Clu Aop Met Cys Ser Val Asp Leu Ala lie Ala Leu Arg Gin Lys 
1130 . 3335 3340 

Mer Trp lie Hie Leu Ser Gly Gly Arg Met He Ser Gly Leu Glu 
' 1150 1155 

Thr Pro Asp Pro Leu Glu Leu Leu Ser Gly Val He lie Thr Gly 
1160 1170 

Ser Glu His Cys Lys He Cys Tyr Ser Ser Asp Gly Thr Asn Pro 
1175 1180 1185 

Tyr Thr Trp Met Tyr Leu Pro Gly Asn He Lys He Gly Ser Ala 
1190 H95 1200 

Glu Thr Gly He Ser Ser Leu Arg Val Pro Tyr Phe Gly Ser Val 
1205 1 1210 1215 

Thr Asp Glu Arg Ser Glu Ala Gin Leu Gly Tyr He Lys Asn Leu 
1220 122 5 1230 

Ser Lys Pro Ala Lys Ala Ala lie Arg He Ala Met lie Tyr Thr 
1235 1240 1245 

Trn Ala Phe Gly Asn Asp Glu He Ser Trp Met Glu Ala Ser Gin 
1 250 * 1255 1260 

Hd Ala Gin Thr Arg Ala Asn Phe Thr Leu Asp Ser Leu Lys He 
1265 ~ 1270 1275 
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Leu Thi Pro Val A J fi 
1280 



Tin Ser Thr Auii l.eu Ser Hiu Ary Leu Lyr. 
1205 12 90 



Aup Tin A] a Thr Gin Met Lyn Phe Ser Ser Thr Ser Leu JJe Arg 

129b 1 300 1305 

Val Ser Arg Pne lie Thr Met Ser Asn Aup Abu Met: Ser 1 1 e Lys 

1310 1315 1320 



Glu A l,i Attn Glu Thr Lys ABp Thr Asn Leu ile Tyr Gin Gin lie 
1325 1330 1 335 



Mel: Leu Thr Gly Leu Ser Val Phe Giu Tyr Leu Phe Arg Leu Glu 
1 340 3 3"4 5 1350 



Glu Thr Thr Gly His Asn Pro lie Val Met His Leu His lie Glu 
1355 !3&0 136S 



Asp Glu Cys Cys lie Lys Glu Ser Phe Asn Asp Glu His lie Asn 
1370 1375 1380 



Pro Glu Ser Thr Leu Glu Leu Ile Arg Tyr Pro Glu Ser Asn Glu 
1 385 1390 1395 



Plie Tie Tyr Asp Lys Asp Pro Leu Lys Asp Val Asp Leu Ser Lys 
1400 1405 1410 



Leu Met Val He Lys Asp His Ser Tyr Thr Ile Asp Met Asn Tyr 
1415 1420 1425 



Trp Asp Asp Thr Asp Ile Ile His Ala Ile Ser Ile Cys Thr Ala 
1430 1435 1440 



lie Thr lie Ala Asp Thr Met Ser Gin Leu Asp Arg Asp Asn Leu 
1445 1450 1455 



Lys Glu Ile He Val Ile Ala Asn Asp Asp Asp Ile Asn Ser Leu 
1460 1465 1470 



lie Thr Glu Phe Leu Thr Leu Asp Ile Leu Val Phe Leu Lys Thr 
1475 1480 1485 



Phe Gly Gly Leu Leu Val Asn Gin Phe Ala Tyr Thr Leu Tyr Ser 
14 90 1495 1500 
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, fMI | ( y l5 | |, r c;?1u Ill y Ami A»p U-u I I e Tip Am p Tyi He Met Arg 

i'so', '^< J 



Th| | f( .. u AltJ Anp 'Hi! .Svf -Hit; ye i lie Leu Lyn Val Sei Ann 

p,;:o 11,30 



Ala Leu lier 1 1 * " pro lj Y u Va 1 phe 1,y,J A|( J phe Trp A,;i> Cyw Giy 
153S 1540 ]bA 5 



Va I Leu Ann fJ ro lle 'V* 01 V pro Arjn Thr Ala Ser Gin Asp Gin 
1550 lS6 ° . 



I if- l.yn Leu A 'J a Leu Ser I J e Cys GIu Tyr Ser Leu Asp Leu Phe 
* i56i;> ' 1S70 n57S 



Met Arg flu Trp Leu Asn Gly Va .1 Ser Leu Glu lie Tyr lie Cys 
1580 15BS 1590 



Anp Ser Asp Met G3 u Val Ala Asn As P Ar 9 Lys G * n Ala phe Ile 
^ byi> - 1600 1605 



Ser Arg 



His ^ eu Ser Pne Val C Y S Cys heu Ala Glu 3]e Ala Ser 



1610 1615 1620 



Phe Gly Pro Asn Leu Leu Asn Leu Thr Tyr Leu Glu Arg Leu Asp 
.1625 1630 1635 

leu Leu i ys Gin Tyr Leu Glu Leu Asn lie Lys Asp Asp Pro Thr 

164 0 J 1645 1650 



l.fC u Ly b Ty r 



Val Gin Ile Ser Gly Leu Leu Ile Lys Ser E>rie Pro 



16S5 1660 .1665 



Scr Thr val Thr Tyr Val Arg Lys Thr Ala Ile Lys Tyr Leu Arg 
1670 1675 1680 



1 le Arg Gly Ile Ser Pro Pro Glxx Val Ile As P Asp Trp As P Pro 
1605 1690 1695 

lie Glu ASp Glu Asn Met Leu As P Asn Ile Val rhx Xle Asn 

1700 1705 1710 



Anp Ann cys Asn l y s As p Asn L y s G1 v Asn l y s Ile Asn Asn Phe 

rvi!S 1720 1725 
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Tip Cly U-u A I a Leu Lyn Ann Tyi Gin V,i I U-u l,yn 1 1 « - Arg Sei 
r/: U) V/40 

]| r i i,, s<-r AMP He i Anp Ann Ann A tip Anj Sei" Aup Ala Ser Tin 
,741, 17 SO 3 71>Ii 

Gly Gly l.i-u Thr Leu Pro Gin Gly Gly Ann Tyi Leu Ser H i a Gin 
T7 60 1765 17 70 

hew Ary L«= ;U Phe Gil y lie Ann Ser Thr Ser Cyo Leu l.yu Ala Leu 
3 77ii 1780 17 85 

GUi Leu St-r G3n 3 3 e Leu Met. Lye Glu Val Asn Lys Ab P Gin Asp 
1790 3 795 3 800 

Arg l.eu Phe Leu Gly Glu Gly Ala Gly Ala Met Leu Ala Cys Tyr 
1 805 1650 18:,S 

Aop Ala Thr Leu Gly Pro Ala Val Asn Tyr Tyr Asn Ser Gly Leu 
1 820 ^825 1830 

Ann lie Thr Asp Val lie Gly Gin Arg Glu Leu Lys lie Prie Pro 
T 835 1840 1845 

Ser Glu Val Ser Leu Val Gly Lys Lys Leu Gly Asn Val Thr Gin 
18 5 0 1855 I860 



lie Leu Asn Arg Val Lys Val Leu Phe Asn Gly Asn Pro Asn Ser 
1865 1870 1875 

Thr Trp He Gly Asn Met Glu Cys Glu Thr Leu He Trp Ser Glu 
1880 1885 1890 

Leu Asn Asp Lys Ser He Gly Leu Val His Cys Asp Met Glu Gly 
a8 9 5 1900 1905 



Ala He Gly Lys Ser Glu Glu Thr Val Leu His Glu His Tyr Ser 
1910 1915 1920 



val He Arg He Thr Tyr Leu He Gly Asp Asp Asp Val Val Leu 
1925 ~ 1930 1935 

lie Ser Lys He He Pro Thr He Thr Pro Asn Trp Ser Arg He 
194 0 1945 1950 
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Leu Tvr Leo Tyr l<yR Leu Tyr Trp Lys Aop 

19S5 ~ 1900 1965 



Val Ser \\u J le Ser 



Leu Ivr Thr Ser Asn Pro Ala Ser Thr Glu Leu Tyr Leu He Ser 
3 970 > 9 ^ ■ 1980 

Lys Asp Ala Tyr Cys Thr lie Met Gl u Pro Ser Glu Val Val Leu 
1985 1990 199S 

Ser Lvf. hen Lys Arg Leu Ser Leu Leu Glu Glu Asn Asn Leu Leu 

^ * ?nn^ 2010 

2000 ^ UUj> 

Lv- 'Pro lie Tie Leu Ser Lys Lys Lys Asn Asn Glu Trp Leu His 
2015 2020 2025 



Hir Glu l ie Lys Glu Gly Glu Arg Asp Tyr Gly Val Met Arg Pro 
7 2030 * 2035 2040 

Tvr His Met Ala Leu Gin lie Phe Gly Phe Gin He Asn Leu Asn 
2045 2050 2055 

Hi0 , r . u A ia Lys Glu Phe Leu Ser Thr Pro Asp Leu Thr Asn lie 
2060 2065 2070 

Awn Asn Tie He Gin Ser Phe Gin Arg Thr He Lys Asp Val Leu 
2075 2080 2085 

Phe Glu Trp He Asn He Thr His Asp Gly Lys Arg His Lys Leu 
2090 2095 2100 

Civ GIv Arg Tyr Asn He Phe Pro Leu Lys Asn Lys Gly Lys Leu 
2105 2110 .2115 

Arci Leu Leu Ser Arg Arg Leu Val Leu Ser Trp He Ser Leu Ser 
2120 2125 2130 

L.-u ser Thr Arg Leu Leu Thr Gly Arg Phe Pro Asp Glu Lys Phe 
213 5 2140 2145 

0.1 u His Arg Ala Gin Thr Gly Tyr Val Ser Leu Pro Asp Thr Asp 
2150 2155 2160 

I Q u Glu Ser Leu Lys Leu Leu Ser Lys Asn Thr He Lys Asn Tyr 
216 5 2170 2175 
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Am Glu <*y»$ lie Gly Ski lie .set Tyr Tip I'll*- L.eu Tin l.yo Gin 

' 2l«0 21 ^' . 21 90 

Va j | jyi , no heu Met Lyi;i Leu" lie G.I y Gly Ala Lye Leu Leu Gly 

r,q« ( 2200 2 2 0 5 



Ue Pro Arg GJn Tyr Lys Glu Pro G'Ju Glu Gin Leu bcu Glu A«p 

22 JO 2215 2220 



Tyr Ann GJn His Asp Glu Phe Asp ]!le Asp 
222', 2230 



< 2 1 0 > 1 

< 2 11 > 2 2 2 3 
..212;- PUT 

< 2 \ 3 > 1 1 u «ia n pa r a i n f I uenza virus 1 

<4oo> ir> 

Met Asp bys Gin Glu . Ser Thr Gin Asn Ser Ser Asp lie Leu Xyr Pro 
1 5 10 15 



Glu Cys His be u Asn Ser Pro lie Val Lys Ser Lys He Ala Gin Leu 
2 0 2 5 30 



His Val Leu Leu Asp lie Asn Gin Pro Tyr Asp Leu Lys Asp Asn Ser 
3S 40 45 



Tie lie Asn lie Thr Lys Tyr Lys lie Arg Asn Gly Gly Leu Ser Pro 
50 55 60 



Arq Gin 1 le Lys lie Arg Ser Leu Gly Lys lie Leu Lys Gin Glu He 
fi c" 70 75 80 



Lys Asp He Asp Arg Tyr Thr Phe Glu Pro Tyr Pro He Phe Ser Leu 
85 90 95 



Glu Leu Leu Arg Leu Asp He Pro Glu He Cys Asp Lys He Arg Ser 
100 105 110 



l ie Phe Ser Val Ser Asp Arg Leu lie Arg Glu Leu Ser Ser Gly Phe 
115 120 125 



03 n Glu Leu Trp Leu Asn He Leu Arg Gin Leu Gly Cys Val Glu Gly 
130 135 140 



68 



l.yu Glu Gly Phe A up yer Leu Lyis Aup VaJ Aup Jle I If Pto Aup Ue 



Thr Aup l..yn Ty A,m kyn A,,n Tnr T| *P T y f " Ar 9 ,:,| "° pll<; u ' u Thr Tr P 
1 6S 170 3 7S 



Phe Ser He bye Tyr Aop Met: Arej Trp Met Gin bye Asn Lya Ser GJy 
180 185 190 



Ann Hiu Leu Asp Val Ser Aon Ser Hi & Aon Phe Leu Aup Cyu LyB Ser 
19 5 200 205 



Tyr He Leu He Ue Tyr Arg Asp Leu Val lie He He Asn Ivys Leu 
210 215 220 



Lyu Leu Thr Gly Tyr Val Leu Thr Pro Glu Leu Val Leu Met Tyr Cys 
225 230 235 240 



Asp Val Val. Glu Gly Arg Trp Asn Met Ser Ser Ala Gly Arg Leu Asp 
245 250 255 



Lys Arg Ser Ser Lys He Thr Cys Lys Gly Glu Glu Leu Trp Glu Leu 
26 0 26 5 270 



He Asp Ser Leu Phe Pro Asn Leu Gly Glu Asp Val Tyr Asn He lie 
275 280 285 



Ser Leu Leu Glu Pro Leu Ser Leu Ala Leu He Gin Leu Asp Asp Pro 
290 295 300 



Val Thr Asn Leu Lys Gly Ala Phe Met Arg His Val Leu Thr Glu Leu 
305 310 315 320 



His Thr lie Leu He Lys Asp Asn He Tyr Thr Asp Ser Glu Ala Asp 
325 330 335 



Ser lie Met Glu Ser Leu He Lys He Phe Arg Glu Thr Ser He Asp 
340 345 350 



Glu Lys Ala Glu He Phe Ser Phe Phe Arg Thr Phe Gly His Pro Ser 
3 55 360 365 



Leu Glu Ala He Thr Ala Ala Asp Lys Val Arg Thr His Met Tyr Ser 
370 375 380 
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Ser byn Ly 0 J lie, lie Leu l^yo Thr 
3 n S 3 90 



Cyo A.) a lie He Ue Ann Gly Tyr 
405 



Pro pro Cyo Glu Phe Pro Aon Hib 
420 




beii Tyr Glu Cyo Mi n Ala lie Phe 
395 4 00 



Arg Glu Arg Hie Gly Gly Gin Tip 
4 10 415 



Val Cy»3 Leu Glu Leu Lys Asn Ala 
425 430 



Gin Gly Ser Aon Ser Ala lie Ser Tyr Glu Cys Ala Val Asp Asn Tyr 
435 44 0 445 



Ser Ser Phe lie Gly Phe Lys Phe Leu Lys Phe lie Glu Pro Gin Leu 
4 50 455 460 



Asp Glu Asp Leu Tnir lie Tyr Met Lys Asp Lys Ala Leu Ser Pro Arg 
465 470 475 480 



Lye Ala Ala Trp Asp Ser Val Tyr Pro Asp Ser Asn Leu Tyr Tyr Lys 
485 490 495 



Val pro Glu Ser Glu Glu Thr Arg Arg Leu lie Glu Val Phe He Asn 
500 505 510 



Asp Asn Asn Phe Asn Pro Ala Asp He He Asn Tyr Val Glu Ser Gly 
5 15 520 525 



Glu Trp Leu Asn Asp Asp Ser Phe Asn He Ser Tyr Ser Leu Lys Glu 
530 535 540 



Lys Glu lie Lys Gin Glu Gly Arg Leu Phe Ala Lys Met Thr Tyr Lys 
545 550 555 560 



Met Arg Ala Val Gin Val Leu Ala Glu Thr Leu Leu Ala Lys Gly Val 
565 570 575 



Gly Glu Leu Phe Ser Glu Asn Gly Met Val Lys Gly Glu He Asp Leu 
580 585 590 



Leu Lys Arg beu Thr Thr Leu Ser Val Ser Gly Val Pro Arg Ser Asn 
5 95 600 605 



Ser Val Tyr Asn Asn Pro He Leu His Glu Lys Leu He Lys Asn Met 
610 615 620 
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Ann l.yn Gyp Aon Ser Aon Gly Tyr Trp A Bp Glu A rg l.yu l.yn Ser Lyn 
62!, ^ 30 635 64 0 



Ann CI I u Phe Lyn Ala Ala Aup Ser .Ser Thr Glu Gly Tyr Glu Thr Leu 
64 b 6 SO 6 55 



Ser Cyn Phe Leu Thr Thr Aup Leu Lyu Lye Tyr Cyu Leu Ann Tip Arg 
66 0 665 670 



Phe Glu Ser Thr Ala Leu Phe GJy Gin Arg Cys Aon Glu He Phe Gly 
67 5 600 605 



Phe Lyn Thr Phe Phe Asn Trp Met: His Pro lie Leu Glu Lys Ser Thr 
690 695 700 



.l ie Tyr Val Gly Asp Pro Tyr Cys Pro Val Pro Asp Arg Met His Lys 
705 710 715 720 



Glu Leu Gin Asp His Asp Asp Thr Gly He Phe He His Asn Pro Arg 
725 730 735 



Gly Gly He Glu Gly Tyr Cys Gin Lys Leu Trp Thr Leu He Ser He 
740 745 750 



Ser Ala He His Leu Ala Ala Val Lys Val Gly Val Arg Val Ser Ala 
755 760 765 



Met Val Gin Gly Asp Asn Gin Ala He Ala Val Thr Ser Arg Val Pro 
770 775 780 



Val Thr Gin Thr Tyr Lys Gin Lys Lys Thr His Val Tyr Glu Glu He 
785 790 795 800 



Thr Arg Tyr Phe Gly Ala Leu Arg Glu Val Met Phe Asp He Gly His 
805 810 815 



Glu Leu Lys Leu Asn Glu Thr He He Ser Ser Lys Met Phe Val Tyr 
820 825 830 



Ser Lye Arg He Tyr Tyr Asp Gly Lys He Leu Pro Gin Cys Leu Lys 
835 840 845 



Ala Leu Thr Arg Cys Val Phe Trp Ser Glu Thr Leu Val Asp Glu Asn 
850 855 860 
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Ai'M M«m A 1 ti Cyu M'-" I A,m IIf - Alii Tin S*? t \'\c Ala Lyu Alii lie Glu 
IK,«, HVll «7i. HMO 



Aim Gly Tyr Se i Pro I I e Leu (My Tyi ( ~Yu J I c? A 1 «i Leu Phe l»yu Thr 
MBS Mi»0 B9b 



Cyti Gin Gin Va.l Cyn l ie* Ser Leu Gly Met: Thr lie Aon Pro Thr lie 
90 0 90 5 l J10 



Thr «;cr Thr lie I.yn Ai;p Gin Tyr Phe bye Gly Lya Aon Tip Leu Arg 

920 925 



Cyn Ala Me beu lie Pro Ala Ann lie G.ly Gly Phe Aun Tyr Met Ser 
930 935 94 0 



Thr Ala Ai g Cys Phe Val Arg Asn lie Gly Asp Pro Ala Val Ala Ala 
94$ 950 955 960 



beu Ala Aup Leu Lys Arg Phe lie bys Ala Gly beu Leu Asp bys Gin 
965 970 975 



Val beu Tyr Arg Val Met Asn Gin Glu Pro Gly Asp Ser Ser Phe Leu 
980 985 990 



Aup Tip Ala Ser Asp Pro Tyr Ser Cys Asn Leu Pro His Ser Gin Ser 
995 1000 1005 



Jle Thr Thr He He Lys Asn Val Thr Ala Arg Ser Val Leu Gin 
1010 101 5 1020 



Glu Ser Pro Asn Pro Leu Leu Ser Gly Leu Phe Ser Glu Ser Ser 
1025 1Q 30 1035 



Ser Glu Glu Asp Leu Asn Leu Ala Ser Phe beu Met Asp Arg Lys 
1040 1045 1050 



Ala lie Leu Pro Arg Val Ala His Glu He Leu Asp Asn Ser Leu 
1055 1060 1065 



Thr Gly val Arg Glu Ala He Ala Gly Met Leu Asp Thr Thr. Lys 
1070 1075 1080 



Ser beu Val Arg Ala Ser Val Arg Arg Gly Gly beu Ser Tyr Ser 
1085 !090 1095 
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lie- Leu Aiq Arg Leu lie Ann Ty i Anp> Leu Leu CM n Tyr CM u Thr 

rioo " nob mo 



Leu 'i'lu Arq Thr Leu Arg Lyn Pro Vail Ly« Asp Acm lie CO u Tyr 
1 i !«, " . 1120 11 2 'J 



GJu Tyr Met: Cy s 5er VaJ GJu Leu Ala JJeGly Leu Arg Gin Lye 
1130 H3l> H40 



Met. Trp Hie His Levi Thr Tyr Gly Arg Pro lie Hi b Gly Leu Glu 
3 3 45 1150 1155 



Thr Pro Ar ; ip Pro Leu Glu Leu Leu Arg Gly Ser Phe lie Glu Gly 
3.160 u ^ 3170 



Ser Glu I l.e Cys Lys Phe Cys Arg Ser Glu Gly Asn Asn Pro Met 
i 17 0 HBO 1185 



Tyr Thr Trp Phe Tyr Leu Pro Asp Asn He Asp Leu Asp Thr Leu 
j 190 H95 1200 



Ser Asn Gly Ser Pro Ala lie Arg He Pro Tyr Phe Gly Ser Ala 
1205 1210 1215 



Thr Asp Glu Arg Ser Glu Ala Gin Leu Gly Tyr Val Lys Asn Leu 
1220 1225 1230 



Ser Lys Pro Ala Lys Ala Ala lie Arg He Ala Met Val Tyr Thr 
1235 1240 1245 



Trp Ala Tyr Gly Thr Asp Glu He Ser Trp Met Glu Ala Ala Leu 
1250 1255 1260 



lie Ala Gin Thr Arg Ala Asn Leu Ser Leu Glu Asn Leu Lys Leu 
1265 1270 1275 



Leu Thr Pro Val Ser Thr Ser Thr Asn Leu Ser His Arg Leu Arg 
12 80 1285 1290 



Anp Thr Ala Thr Gin Met Lys Phe Ser Ser Ala Thr Leu Val Arg 
1295 1300 1305 



A) a Ser Arg Phe lie Thr He Ser Asn Asp Asn Met Ala Leu Lys 
1310 1315 1320 
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u Ala Gly C3 Hi Ser l.yu Anp Thr Abu Leu Val Tyr «ln Gin l ie 



i 3 s 



13 30 



1 3 3b 



Mel- l.cu Thr C5*Y Leu Sei ljCU Phe. G3 u Phe Ann Mel Arg Tyr Lyn 
U40 ' n4 ' J :13 ' J ° 



Gin Gly Ser l^ eu Ser LyfJ Pro Met 1 1 e Lei1 Hin beu ,Iic IjeU Asn 

nss " 1360 136 ' J 



Ann i.yo Cys Cys J 1 e lie Glu Ser Pro Gin Glu Leu Aon He Pro 
3*370 ' 1371, 1380 



Pro Arg Ser Thr Leu Asp Leu Glu He Thr Gin Glu Ann Asn Lys 
3 30'3 " 1390 1395 



Leu He Tyr Asp Pro Asp Pro Leu Lys Asp lie Asp Leu Glu Leu 
1400 ' 1405 1410 



Phe Ser Lys Val Ar 9 As P v ^l Val His Thr He Asp Met Asn Tyr 
1415 " 1420 1425 

Trp Ser Asp Asp Glu He He Arg Ala Thr Ser lie Cys Thr Ala 
1430 1435 1440 

Met Thr He Ala Asp Thr Met Ser Gin Leu Asp Arg Asp Asn Leu 
1445 1450 1455 



lys Glu Met Ile Ala Leu Ile Asn Asp As P Asp Ile Asn Ser Leu 
1460 1465 1470 



lie Thr Glu Met Val' Ile Asp He Pro Leu Phe Cys Ser Thr 
1475 1480 1485 

Phe Glv GlV Ile Leu Ile Asn Gln Phe Ala Tyr Ser Leu Tyr Gly 
14 90 1495 1500 



n Val Ar 9 Gly Ar 9 As P Gl u Ile Tr P Gly ^V 1 Val Xle 



Leu As.. 

1505 1510 1515 

He He L-ys As P Thr Ser His Ala Val Leu Lys Val Leu Ser Asn 

1520 1525 1530 

Ala Leu Ser His Pro Lys Ile Phe Lys Arg Phe Trp Asp Ala Gly 

153«5 1540 1545 
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V.il Val CI 11 Pi'O Va l Tyi (j I y pro Ann Leu Set Aon t;in Aop Lyu 



I bbO 



1 I 



e Leu Leu AJa 1 .1 c; Sei Val Cyii CiJu Tyr Ser Val Aup Leu Phe 



Me 



r-t Arq Aup Trp GJ n GJu Gly lie Pro Leu Glu J Je Phe lie Cye 



15U0 1505 1590 



Aup Ann Aiap Pro Aon He Ala Glu Met: Arg Lyo Leu Ser Phe Leu 

1600 160b 

Ala Arg H.iG Leu Ala Tyr Leu Cys Ser Leu Ala Glu lie Ala Lys 
16:10 1615 1620 

GJu GJy Pro Lys Leu Glu Ser Met Thr Ser Leu Glu Arg Leu Glu 
1625 I 630 163?S 



Ser Leu Lys Glu Tyr Leu Glu Leu Thr Phe Leu Asp Asp Pro lie 
1640 1645 1650 



Leu Arg Tyr Ser Gin Leu Thr Gly Leu Val lie Lys lie Phe Pro 
16 55 1660 1665 



Ser Thr Leu Thr Tyr lie Arg Lys Ser Ser He Lys Val Leu Arg 
5 670 1675 1680 



Val Arg Gly He Gly lie Pro Glu Val Leu Glu Asp Trp Asp Pro 
1685 1690 1695 



Aop Ala Asp Ser Met Leu Leu Asp Asn He Thr Ala Glu Val Gin 
1700 A 1705 1710 

His Asn He Pro Leu Lys Lys Asn Glu Arg Thr Pro Phe Trp Gly 
1715 i720 1725 



Leu Arg Val Ser Lys Ser Gin Val Leu Arg Leu Arg Gly Tyr Glu 
1730 1735 1740 



Glu lie Lys Arg Glu Glu Arg Gly Arg Ser Gly Val Gly Leu Thr 
174 5 1750 1755 



Leu Pro Phe Asp Gly Arg Tyr Leu Ser His Gin Leu Arg Leu Phe 
1760 1765 1770 
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Oly lie Aon Ser Thr Sc. Cyn Leu Lye Ala Leu Glu Leu T hr Tyr 
1775 1780 1 705 

L.CU Leu Asn Pro Leu V.. I Ann Lyo Asp Lyo Asp Arc, Leu Tyr Leu 
3 790 1795 3 0Q0 

Gly Glu Gly Ala Gly Ala Met Leu Ser Cys Tyr Asp Ala Thr Leu 
1805 3810 leas 

Gly Pro Cye Met Asn Tyr Tyr Asn Ser Gly Val Aon Ser Cys Aep 
1820 ,825 J830 Y P 

Leu Aon Gly Gin Arg Glu Leu Asn He Tyr Pro Ser Glu Val Ala 
1835 1840 1845 

Leu Val Gly Lys Lys Leu Asn Asn Val. Thr Ser Leu Cys Gin Arq 
1850 1855 1860 

Val Lys Val Leu Phe Asn Gly Asn Pro Gly Ser Thr Trp lie Glv 
1865 1870 1875 ' 

Asn Asp Glu Cys Glu Thr Leu He Trp Asn Glu Leu Gin Asn Asn 
1880 1885 1890 

Ser lie Gly Phe He His Cys Asp Met Glu Gly Gly Glu His Lys 
1895 1900 a905 



Cys Asp Gin Val Val Leu His Glu His Tyr Ser Val He Arq He 
1910 1915 ' 1920 

Ala Tyr Leu Val Gly Asp Lys Asp Val lie Leu Val Ser Lys He 
1925 1930 1935 

Ala Pro Arg Leu Gly Thr Asp Trp Thr Lys Gin Leu Ser Leu Tyr 
1940 1945 1950 

Leu Arg Tyr Trp Arg Asp Val Ser Leu lie Val Leu Lys Thr Ser 
1955 i960 1965 

Aon Pro Ala Ser Thr Glu Met Tyr Leu lie Ser Lys Asp Pro Lys 
1970 1975 1980 

Ser Asp He He Glu Asp Ser Asn Thr Val Leu Ala Asn Leu Leu 
1985 1990 1995 
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mo Leu Scr Ij y ,; G,u A|I P ?; '' ! 11 e 1,yn 1 1 (;,u Ijyn 1 * e Leu 

2000 ^os 2o)o 



Val 0.1 u l.yn A 1 Lyii Va ' Aiip Tip l ie Val Arg (,;lu Leu Lyi.i 

201 5 2020 2 02S 



Clu Gly Ser Ala Ser Set Gly Met: Leu Arg Pro Tyr Hiu Gin Ala 
2030 2035 2 040 



Leu Gin J 1 e Pne Gl Y Pne G,u pro Aon Leu ARn '-'V 13 beu C V 0 Ar 9 
204 5 20S0 20S ^ 



Anp Phe Leu Ser Tnr L< eu Af3n lle Va 1 At3 P Thr ^'V 8 Afin C V B 3 !e 
2060 2065 2070 



lie Thr Phe As P Ar 9 Val Leu Arg Asp Thr lie Phe G3u Trp Thr 
2075 2080 2085 



Arg Jle Lys Asp Ala Asp Lys Lys Leu Arg Leu Thr Gly Lys Tyr 
2090 2095 2100 



Asp Leu Tyr P ro Leu Ar 9 As P Ser G ly Lys Leu Lys Val lie Ser 
2105 211 <> 2315 



Arg Arg Leu Val Ile Ser Tr P Ile Ala Leu Ser Met Ser T1_ir Ar 9 
212 0 2125 2130 



Leu Val Thr Gly Ser Phe Pro Asp He Lys Phe Glu Ser Arg Leu 
2135 2140 2145 



Gin Leu Gly He Val Ser lie Ser Ser Arg Glu He Lys Asn Leu 
2150 ' 2155 2160 



Arg Val lie Ser Lys Ile Val Ile Asp Lys Phe Glu Asp Ile lie 
2165 2170 2175 



Hio Ser Val Thr Ty r Ar 9 Phe Leu Thr Lys Glu Ile Lys lie Leu 
21S0 21fi 5 2 19° 



Met Lys lie Leu Gly Ala Va * Lys Leu Phe Gly Ala Arg Gin Ser 
2195 2200 2205 



Thr Ser Ala Asp Ile Thr Asn Ile Asp Thr Ser Asp Ser lie Gin 
2210 22 *5 2 220 
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2 1 0 

2 1 I 

2 \ 2 

. 2 1 :\ 



1 (> 

■ 22 3 3 
PIVT 

buv i ne paia i n 1 .1 uenza v i run 3 



• 400:. 10 

Mef Aup Thr CM u <:er Hiu Ser Gly Thr Thr Set Asp lie l.eu Tyr Pi*o 
l b 3 0 15 



0.1 u Cyu Hiu beu Ann Ser Pro Me Val byn GJy Lye lie Ala Gin L.eu 

2 0 25 30 



Hi w Tin l ie Met Ser beu Pro Gin Pro Tyr Aup Met Aop Anp Asp Ser 
3 b 4 0 4b 



lie Leu lie lie Thr Arg Gin Lys 1 :i e Lye beu Asn L.yt; Leu Asp Lye 
SO 55 60 



Arg Gin Arg Ser ] 3 e Arcj Lys Leu Arg Ser Val beu Met Glu Arg Val 
G5 70 75 .80 



Ser Asp beu Gly Lys Tyr Thr Phe lie Arg Tyr Pro Glu Met Ser Ser 
85 90 95 



Glu Met Phe Gin Leu Cys He Pro Gly lie Asn Asn Lys He Asn Glu 
100 105 110 



beu beu Ser Lys Ala Ser Lys Thr Tyr Asn Gin Met Thr Asp Gly Leu 
115 120 125 



Arg Asp beu Trp Val Thr He Leu Ser Lys Leu Ala Ser Lys Asn Asp 
130 135 140 



Gly Ser Asn Tyr Asp He Asn Glu Asp He Ser Asn He Ser Asn Val 
145 150 155 160 



His Met Thr Tyr Gin Ser Asp Lys Trp Tyr Asn Pro Phe Lys Thr Trp 
165 170 175 



Phe Thr 1 le Lys Tyr Asp Met Arg Arg Leu Gin Lys Ala Lys Asn Glu 
180 185 190 



\\c Thr Phe Asn Arg His Lys Asp Tyr Asn Leu Leu Glu Asp Gin Lys 
1 95 200 205 
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Acin lie Leu Leu lie His Pro Glu Leu Va I Leu ile Leu Aup L*yo Gin 

210 -ilb 22 0 



Ann Tyr Ann Gly Tyr I J e Met Thr Pro Glu Leu Vaj Leu Met Tyr Cys 

225 2 30 235 24 0 



Aop Val 1 GJu Gly Arg Trp Aun lie Ser Ser Cyia Ala Lya Leu Aap 
245 250 2 55 



Pro Lyu beu Gin Ser Met: Tyr Tyr Lyn Gly Abii Asn Leu Trp Glu lie 
260 265 270 



lie Aop Gly Leu Phe Ser Thr Leu Gly Glu Arg Thr Phe Aop lie lie 
2 7 S 2 80 2 85 



Ser i.eu Leu Glu Pro Leu Ala Leu Ser Leu lie Gin Thr Tyr Asp Pro 
290 .295 300 



Val Lyo Gin Leu Arg Gly Ala Phe Leu Asn His Val Leu Ser Glu Met 
305 3:10 315 320 



Glu Leu l ie Phe Ala Ala Glu Cys Thr Thr Glu Glu Ile Pro Asn Val 
325 330 335 



Aap Tyr He Asp Lys Ile Leu Asp Val Phe Lys Glu Ser Thr Ile Asp 
340 345 350 



Glu lie Ala Glu Ile Phe Ser Phe Phe Arg Thr Phe Gly His Pro Pro 
355 360 365 



Leu Glu Ala Ser Ile Ala Ala Glu Lys Val Arg Lys Tyr Met Tyr Thr 
370 375 380 



Glu Lys Cys Leu Lys Phe Asp Thr lie Asn Lys Cys His Ala lie Phe 
385 390 395 400 



Cys Thr lie lie lie Asn Gly Tyr Arg Glu Arg His Gly Gly Gin Trp 
405 410 415 



Pro Pro V a l Thr Leu Pro Val His Ala His Glu Phe Ile Ile Asn Ala. 
4 2 0 4 2 5 430 



Tyr Gly Ser Asn Ser Ala Ile Ser Tyr Glu Asn Ala Val Asp Tyr Tyr 
4 35 440 445 
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l.yn Sf-r Hlit- I le Gly I le l.yn Phe Aup Lyo Phe lie Glu Pro G J n Leu 
4 50 4V.» 4 60 



Anp G.I u Aup Levi Tin J Je Tyr Met Lys Asp |,yn Ala Leu Scr Pro Lyu 
4 ft 5 17 0 4 7 4 B 0 



Lyu Ser Ann Trp Ar.p Thr Va I Tyr Pro A]a Ser Abii Leu l.cu Tyr Arg 
485 4 90 4 95 



Tin Amu Vol Ser Mio Asp .Ser Arg Arg Leu Val Glu Val Phe T J e Ala 
500 505 510 



Aup. Ser Lyo Phe Asp Pro His Gin Val Leu Asp Tyr Val GJu Ser GJy 
515 520 525 



Tyr Trp Leu Asp Acp Pro Glu Phe Aran lie Ser Tyr Ser L.eu Lys Glu 
13 3 0 535 540 



Lys Glu I le Lys Gin Glu Gly Arg Leu Phe Ala Lys Met Thr Tyr Lys 
545 550 555 560 



Met Arg Ala Thr Gin Val Leu Ser Glu Thr Leu Leu Ala Asn Asn lie 
565 570 575 



Gly Lys Phe Phe Gin Glu Asn Gly Met Val Lys Gly Glu lie Glu Leu 
580 585 590 



Leu Lys Arg Leu Thr Thr lie Ser Met Ser Gly Val Pro Arg Tyr Asn 
5 95 600 605 



Glu Val Tyr Asn Asn Ser Lys Ser His Thr Glu Glu Leu Gin Ala Tyr 
610 615 620 



Asn Ala lie Ser Ser Ser Asn Leu Ser Ser Asn Gin Lys Ser Lys Lys 
625 630 635 640 



Phe Glu Phe Lys Ser Thr Asp He Tyr Asn Asp Gly Tyr Glu Thr Val 
645 650 655 



Ser Cys Phe Leu Thr Thr Asp Leu Lys Lys Tyr Cys Leu Asn Trp Arg 
660 665 670 



Tyr Glu Ser Thr Ala Leu Phe Gly Asp Thr Cys Asn Gin He Phe Gly 
675 680 685 
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Leu Lyu Glu U'U I'he; Aon Tip l,cu Hio Pro Arg Leu Glu Lyu Ser Thr 
6 90 <.*»«.. 70 0 



l ie Tyi v «-> 1 GJy Asp Pro Tyr Cyu Pro Pro Ser Aup lie Chi Him Leu 

7 0S 710 715 7;!0 



Pro Leu Aap A»p Mi a Pro Aup Ser Gly Phe Tyr Va.J Hie Ann Pro I.yu 
72 S 7 30 735 



Gly Gly Me Glu CM y Phe Cyu Gin Lyo Leu Tip Thr Leu lie Ser l ie 
74 0 74 5 71)0 



Ser Ala lie His Leu Ala Ala Va t Lye lie GJy Val Arg Val Thr Ala 
755 760 765 



Met Va! Gin Gly Asp Asm Gin Ala lie Ala Val Thr Thr Arg Val Pro 
7 70 775 7 80 



Aim Awn Tyr Asp Tyr Lys Val Lys Lys Glu lie Val Tyr Lye Asp Val 
785 790 795 800 



Val Arg Phe Phe Asp Ser Leu Arg Glu Val Met Asp Asp Leu Gly His 
805 810 815 



Glu Leu Lys Leu Asn Glu Thr He He Ser Ser Lys Met Phe He Tyr 
820 825 830 



Ser Lys Arg He Tyr Tyr Asp Gly Arg He Leu Pro Gin Ala Leu Lys 
83 5 840 845 



Ala Leu Ser Arg Cys Val Phe Trp Ser Glu Thr He He Asp Glu Thr 
850 855 860 



Arg Ser Ala Ser Ser Asn Leu Ala Thr Ser Phe Ala Lys Ala lie Glu 
865 870 875 880 



Aon Gly Tyr Ser Pro Val Leu Gly Tyr Val Cys Ser He Phe Lys Asn 
885 890 895 



lie Gin Gin Leu Tyr He Ala Leu Gly Met Asn He Asn Pro Thr He 
900 905 910 



Thr Gin Aen He Lys Asp Gin Tyr Phe Arg Asn He His Trp Met Gin 
915 920 925 
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Tyi Al.i Sr-i Leu llr PioAI.i i;«m Va'l Cly Gly I'lir- Ann Tyi Mrt A .In 
'MO '»:»!• JI4 0 



Met Sfi Ait) Cyn Phe V«i I Amj Ann ! I <: Cly Anp ho Tin V;i.l A I a Ala 

£*S0 l^L. i»f»0 



Leu Ala Ai.ip Me Lyu Arg Mir Mr- Lyu Ala Ann Leu Leu Ai:;p Arg Gly 
%b 970 97b 



Val Lru Tyr Ar 9 ,le ^ Met. Ann GJn Glu Pro Gly G.I u Ser Scr Phe Leu 
9RO 9 nil yyo 



Aup Tip A I ,-i Ser Asp Pro Tyr Ser Cyi3 Ann Leu Pro Gin Ser GJn Aon 

iooo iooii 



l ie Tin- Thr Met: lie Lyn Ann lie Thr Ala Arg Aon Val L.eu Gin 
10 10 1015 1020 



Ai.ip .Ser Pro Asn Pro Leu Leu Ser Gly Leu Phe Thr Ser Thr Met 
\02b 1030 1035 



He GJu G3U Asp Gl u Glu Leu Ala Glu Phe Leu Met Asp Arg Arg 
1040 1045 1 050 



l ie lie Leu Pro Arg Val Ala His Asp He Leu Asp Asn Ser Leu 
105!S 1060 1065 



Thr Gly lie Arg Asn Ala He Ala Gly Met Leu Asp Thr Thr Lys 
1 070 1075 1080 



Ser Leu l ie Arg Val Gly He Ser Arg Gly Gly Leu Thr Tyr Asn 
100S 1090 1095 



Leu Leu Arg Lys lie Ser Asn Tyr Asp Leu Val Gin Tyr Glu Thr 
1 1 00 1105 1110 



Leu Ser Lys Thr Leu Arg Leu He Val Ser Asp Lys lie Lys Tyr 
1.115 1120 1125 



Glu Ai : ;p Met Cys Ser Val Asp Leu Ala He Ser Leu Arg Gin Lys 
1 1 30 1135 1140 



Met Trp Met His Leu Ser Gly Gly Arg Met lie Asn Gly Leu Glu 
11 4 5 1150 1155 
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0 



Thr Pro Asp Pro beu Glu Leu Leu Ser Gly Val lie lie Thr Gly 
nco 1370 



Ser Glu Hie Cys Arg He Cyc Tyr Se r Thr Glu Gly Glu Ser Pro 
1175 HBO 1385 



Tyr Thr Trp Met Tyr Leu Pro GJy Asn Leu Aon lie Gly Ser Ala 
1190 1195 12 00 



GJu Thr Gly He Ala Ser Leu Arg Val Pro Tyr Phe Gly Ser Val 
1205 1210 1215 



Thr Aup Glu Arg Sex' Glu Ala Gin Leu Gly Tyr lie Lys Asn Leu 
1220 1225 1230 



Ser Lys Pro Ala Lys Ala Ala He Arg lie Ala Met He Tyr Thr 
1 235 1240 1245 



Trp Ala Phe Gly Asn Asp Glu He Ser Trp Met Glu Ala Ser Gin 
1250 1255 1260 



He Ala Gin Thr Arg Ala Asn Phe Thr Leu Asp Ser Leu Lys He 
1265 1270 1275 



Leu Thr Pro Val Thr Thr Ser Thr Asn Leu Ser His Arg Leu Lys 
1280 1285 1290 



Asp Thr Ala Thr Gin Met Lys Phe Ser Ser Thr Ser Leu He Arg 
1 295 1300 1305 



Val Ser Arg Phe He Thr He Ser Asn Asp Asn Met Ser He Lys 
1310 1315 1320 



Glu Ala Asn Glu Thr Lys Asp Thr Asn Leu He Tyr Gin Gin Val 
1.325 1330 1335 



Met Ueu Thr Gly Leu Ser Val Phe Glu Tyr Leu Phe Arg Leu Glu 
1340 1345 1350 



Glu Ser Thr Gly His Asn Pro Met Val Met His Leu His He Glu 
1.355 1360 1365 



Anp Gly Cys Cys He Lys Glu Ser Tyr Asn Asp Glu His He Asn 
1 370 1375 13 80 
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.UBS ,..„„ LyH iyi P, ° Hit Ann CM 

J - M ' 13 95 



i'io« Tv " A,,p i,yB A,,p a 8P ,., ABp .. , eil byu 

MOj 1110 

ben Met. V«.j. J J e A.i~g Aop IffJ n S er Tyr Thr ,. a 

14 15 y I hi Me Asp Met: Aon. Tyr 

3 4 25 

''•'■M;P o A»PT. 11 A B p„ e; i HieAla nescn, Cyn Thr Ala 



143 -' 1440 



Val Ihr l ie a. la Asp Thr Mel <5pi- pi n , 

3 445 tr GJ n Leu A,3 P A, -9 Asp Asm Leu 

,J() 3455 



'* eU ^ :, ,e J?!, -P AOP Asp lie Af;n Ser Leu 



1465 3470 



lie Thr Glu Phe Leu Thr Leu ion n« ■ 

3 475 ASP lle Le " ^1 Phe Leu Lys Thr 

,,U0 1485 

?Xo ^ U «" P»»a Ala Tyr Thr LeU Tyr G1 y 

Jqyb 1500 



- Toi ... „. oiy srg s Pro Ile Trp Asp Tyr Mec 

1510 1515 

Thr Leu Lys Asp Thr Ser His l t 

152 0 J". Ser Val Leu L V S Leu Ser Asn 

ib ^ 5 1530 

Ala Leu ser His Pro Lys Val PhP t vc * 

1535 7 J". PhG LyS Ar 9 ph * Trp Asp Cys Gly 

1545 

ibb5 1560 

Val Lys Leu Ala Leu Ser lie Cvq ri,, ^ o 

1565 7„ n CyS Glu ^ Ser Leu Asp Leu Phe 

lb/0 1575 

Met Arg Glu Trp Leu Asn Gly Ala Ser t^, m n 

1580 i c o c Leu Glu Ile ^ He Cys 

lb85 1590 

«P J« ftsp „ et Glu n « asn Rsp ^ ^ ^ 

1600 1605 
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Svr Arq Mi,, i,euAI;i I Mir V.i I L'yo Cyn l,eu Ala Glu Al«a Sei 

1010 " 6 H« IGIM) 



Phe Gly t», o A on he u Leu Aon Leu Thr Tyr Leu UJ u Art, |, eU i Ann 



Glu ben L yw Gin Tyr Leu Aup Leu Asn lie Uya GJu Asp |>ro Thr 
1M0 IMS 16 50 



Leu Ly h Tyr Val Gin Val Ser Gly Leu Leu l ie byu Ser Phe Pro 



Ser Thr Val Thr Tyr Va] Arg Lye Thr Aia jje Lyrj Tyr Levi Arg 
1670 1675 1600 



Jie Arg qj y j\e Asn Pro Pro Glu Thr JJe Glu Asp Tip As p Pro 
,6 BS 1690 169S 

l \v: GJu Aop Glu Asn Tie Leu Asp Asn He Vail Lys Thr Va ] Asn 
3 700 1705 i7 10 



Asp Asn Cys Ser Asp Asn G]n Lys Arg Asn Lys Ser Ser Tyr Phe 

1715 1720 1725 

Trp Gly i^u Ala Leu Lys Asn Tyr Gin Val Val Lys He Arg Ser 
3730 nit; 



1740 



Tie Thr Ser Asp Ser Glu Val Asn Glu Ala Ser Asn Val Thr Thr 

174 5 1750 1755 

His Gly Met Thr Leu Pro Gin Gly Gly Ser Tyr Leu Ser H±s Gin 

37 *0 1765 . 1.770 



Leu Arg Leu Phe Gly Val Asn Ser Thr Ser Cys Leu Lys Ala Leu 
1775 1780 1785 



Glu Leu ser Gin He Leu Met Arg Glu Val Lys Lys Asp Lys Asd 
1790 1795 " isoo 



Arg beu phe Leu Gly Glu Gly Ala Gly Ala Met Leu Ala Cys Tvr 
1805 i8io 1815 

Aep Al a Thr Leu Gly Pro Ala lie Asn Tyr Tyr Asn Ser Gly Leu 
1820 . 1825 1830 
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Ann II,- Th, A»p Vnl ll, ; (Jly liln Arg Clu Leu Lys II,- Ph.- it. 
•M^'-' 11110 1845 



Uei-Olu V., J sei l.eu ValCly.Lyu Lye Leu Gly Aon V;.l Thr Gin 
!»!.(> 1B',S n8fl() 



Uc Leu A...,, Arg Va] Arg Val |. t . u Phe Ann Gly Asn I'm Ann Ser 

1 HGS. 1H70 IG'IS 

Tin Trp He c;:iy Asn Met CJu Cyo CI u Ser Leu lie Tip Ser Glu 

1« 00 lH8!i lfi90 

bttu Aon Ab P h y° Ser He Gly Leu Va .1. His Cyo Asp Met: Glu G]y 

1 » 1900 1 905 

Ala lie GJy Lya Ser Glu Clu Thr Va .1 Leu His Glu Ilia Tyr Ser 

3 910 1915 1920 

He l ie Arg l ie Thr Tyr Leu He Gly Asp Asp Asp Va] Va 1 Leu 

1925 1930 1935 

Val ser Lys lie lie Pro Thr He Thr Pro Asn Trp Ser Lys He 

1940 1945 3 950 

Leu Tyr Leu Tyr Lys Leu Tyr Trp Lys Asp Val Ser Val Val Ser 

] 955 1960 1965 

Leu Lye Thr Ser Asn Pro Ala Ser Thr Glu Leu Tyr Leu He Ser 

1970 1975 1980 

Lys Asp Ala Tyr Cys Thr Val Met Glu Pro Ser Asn Leu Val Leu 

1985 1990 1995 



Ser Lys Leu Lys Arg He Ser Ser He Glu Glu Asn Asn Leu Leu 

2000 2005 2oio 

Lys Trp He He Leu Ser Lys Arg Lys Asn Asn Glu Trp Leu Gin 

2015 2020 2025 

Hin Glu He Lys Glu Gly Glu Arg Asp Tyr Gly lie Met Arg Pro 

2030 2035 " 2040 

Tyr His Thr Ala Leu Gin He Phe Gly Phe Gin He Asn Leu Asn 

204 5 2050 2055 
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Mill Leu Ala A ifl Glu Phe Leu Ser Thr Pro Anp Leu Tin Ann lie 

2 0f»o :!{H ' S ::o7o 



Amu Ann lie 1 1 G .1 n . Str i Phe Tlir Arg Tin lie Lyn Anp Va I Met. 
2 071, 



:oho ;:oh!) 



Phe Gin Ti p Va I Awn l ie Thr II i u Ai3p Ann Lyn Arg Hin. bye Leu 
2090 : - os,, i> 2 100 



Gly Gly Arg Tyr Awn Leu Phe Pro Leu Lyt; Ann Lys (JJy Lyu Leu 
2105 ~ 2"0 2115 



Arg Leu Leu Ser Arg Arg Leu Va I Leu Ser Ti p lie Ser Leu Se r 
2120 2 ^ 2 ^ 2130 



Leu Ser Thr Arg Ueu Leu Thr Gly Arg Phe Pro Asp Glu Lys Phe 
213-5 2140 2145 



Glu Ann Arg Ala Gin Thr Gly Tyr Va 1 Ser Leu Ala Asp lie Asp 
2150 21 55 2160 



Leu GJu Ser Leu L Y S Leu L eu Ser Arg Asn lie Val Lys Asn Tyr 
2165 21 ™ 2175 



Lyn Glu Mis He Gly Leu He Ser Tyr Trp Phe Leu Thr Lys Glu 
2180 2185 2190 



Val Lys lie Leu Met Lys Leu He Gly Gly Val Lys Leu Leu Gly 
21 95 22 °0 2205 



He Pro Lys Gin Tyr Lys Glu Leu Glu Asp Arg Ser Ser Gin Gly 
2210 22 15 2220 



Tyr Glu Tyr Asp Asn Glu Phe Asp He Asp 
2225 22 ^0 



<210> 17 
< 2 1 1 > 2 9 
<212> RNA. 

<213> human tnetapneumovirus 

<400> 17 

cauauuuaau cuaagguuuu uuuauaccc 29 



<2J0> 18 
•:211> 44 
<212> RNA 
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< 2 1 3 > 



human metapneumovj run 



<400> ]B 



ugcgcuuuou uugcgcauau uuaauucaau guuuuuuugu accc 



44 



2 1 0 :i V 
<2U> 4-1 
<212> RNA 

<213> avian metapneumovi ruo 
•:4 00> 19 

ugcucuuuuu uugcguaagu ucguccaaga ucuuuuuauu accc 4 4 



< 2 1 0 > 2 0 

< 2 1 3 > 4 7 
<2 3 2> RNA 

<213> human respiratory syncytial virus strain A2 



< 2 1 0 > 2 3 
<211> 33 
<212> RNA 

<213> human metapneumovirus 
<400> 21 

ccguauacau ucaauuauaa uuucuuauuu uua 3 3 



<210> 22 

< 2 1 1 > 4 5 

<212> RNA 

<213> human metapneumovirus 



<210> 23 
<211> 45 
<212> RNA 

<213> avian metapneumovirus 
<400> 23 

acgagaaaaa aaccguauuc aucaaauuuu uagcuuuuag uuuuu 4 5 



<400> 20 

ugcgcuuuuu uacgcauguu guuugaacgu auuugguuuu uuuaccc 
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<400> 22 

acggcaaaaa aaccguauac auucaauuau aauuucuuau uuuua 



45 



<210> 
<211> 
<212> 
<2 13> 



24 
46 
RNA 

human respiratory syncytial virus strain A2 



<400> 24 

acgagaaaaa aagugucaaa aacuaauauc ucguaauuua guuaau 



46 
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* 2 i o ■ 

■ 21 l . ;m> 

■ 2 i 2 • una 

•-13:- A i t j f i c i ."i I Mr< j u e net* 

■ :•;:() . 

■■22 1- iJMPv .ml r.'iin UJ « M .iu- ntan con ueiimn: nequence 

4 o o ;j s 
a 1: gg u . i c ■ a ^ c } f g a a a a t g t ( : 



• 2 i i :■ o 
- -2 i 2 > on a 

•: 2 13:- Art i t: i c i a I S e q u e n ce 

2 2 0 

<22.V. MMPv strain 83 gene start consensu::; sequence wi t h a 1 t ernat i ve 
cion i 9 n merits . 

•^4 00:- 2 6 

gc9ac1ai-.aa.11 tagttatgga 



20 



20 



2 3 0 > 


2 7 


< 2 1 ] > 


2 0 


«; 2 3 2 > 


DNA 


2 1 3 > 


Artificial Sequence 


2 2 0 > 




< 2 2 3 > 


HMPV strain 83 gene 




a&vi j.gnments . 


-:4 00> 


2 7 



-^gggacaag tcacaatgat 



< 2 1 0 > 2 8 

•;213> a 7 

<2J2> DNA 

<213> Artificial Sequence 

2 2 0 > 



20 



<223> HMPV strain 8 3 gene end consensus sequence. 



<400> 28 

ttagttaat t aaaaata 



< 2 3 0 > 2 9 

2 1 1 > 1 7 

<212> DNa 

<2 3 3> Artificial Sequence 



17 



:220> 

:223> HMPV strain 83 gene end consensus sequence with alternative 
assignments. 



<<J00> 2 9 

89 



fx g a cj t a 1 1. a a t: a a a <\ c c 3 7 



2 1 0 > 


30 


•:21 1 > 


] 7 


•21 2 


lJN A 


'< 2 3 3 > 


A r L i f .i c i n 1 Sequence 


< 2 2 0 




< 2 2 3 :• 


HMPV strain 03 gene 




awn i gnmentn . 


<100> 


30 



mo sequence with a .1 ternati ve 



gaagttagct aaaaaql: 

.17 

■: 2 3 0 > 3 1 
< 2 1 1 > 1 0 
<2 3 2> DNA 

<2 3 3> human respiratory syncytial virus 



30 



<400> 


31 


ggggcaaata 


< 2 3 0 > 


3 2 


<23 3 > 


3 7 


< 2 3 2 > 


DNA 


<23 3> 


Art if icial Sequence 


<220> 




<223> 


HMPV strain 83 gene start 


<4 00> 


32 


tgagacaagt gaaaatg 


<23 0> 


33 


< 2 1 3 > 


46 


<232> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic oligonucleotide 


<400> 


33 


cccggggac 9 tcctagctag ctagggtacc 


<210> 


34 


<231> 


13 


<212> 


DNA 


<213> 


Artificial Sequence 



17 



46 



<220> 

<223> HMPV gene end consensus sequence. 



<220> 

<221> misc feature 
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««2* (6) - . (L 

* 223> n itt c\ g, or t 

•:4 00> 3*] 
"gttamintui aaa 

«210> 3S 

< 2 1 3 > 1 6 

< 2 3 2 > D NA 

<213> Al 'tificJaj Sequence 
<220> 



•:22 3> HMPV gene of art- r.« 

9 otait conaenaus sequence. 



•:220;. 

<22] > m j bc_£ eature 

<222> (e) . . ( 8 ) 

<223>. n is a, c< g, or t 

< 2 2 0 > 

<22 3 > mi Defeature 

<222> (30) . . (12) 

<223> n is a, Cf g, or t 

<400> 35 

gggacaantn nnaatg 

<210> 36 
<211> 23350 
< 2 1 2 > DN A 

<213> human metapneumovirus 
<400> 36 

gtataaatua gattccaaaa aaatatggg* 



ctgagtgatt tatcatacaa gcatgctata 
9atgtgg 9t a caacaactgc agtgacaccc 
tgtggagaaa ttctgtatgc taaacatgct 
caatatatta gcacagcttt aggatcagag 
•9tgaagtcc aagtggtctt aaccagaacg 
9 9 agaaga tC tacagatgtt agacatacac 
gacaaagaag caaggaaaac aatggcaacc 
caaaatcaga ggccctcagc accagacaca 
atattcacta aactagcatc aaccatagaa 
aaccgtgtac taagtgatgc actcaagaga 
agatccttct atgacttatt tgaacaaaaa 



caagtgaaaa 
t taaaagagt 
tc atcattgc 
9actacaaat 
a 9agtgcagc 
tactctctgg 
99ggtagaga 
fct 9cttaagg 
cccataatct 

srtgggactag 

taccctagaa 
Stgtatcaca 



tgtzctcttca 
ctcagtacac 
aacaagaaat 
atgctgcaga 
agattctgag 
ggaaaattaa 
agagctgggt 
aatcatcagg 
tattatgtgt 
agaccacagt 
tggacatacc 
gaagtttgtt 



a 9ggattcac 
aataaaaaga 
aacactgttg 
aataggaata 
gaactcaggc 
aaacaataaa 
agaagagata 
taatatccca 
a 99tgcctta 
cagaagggct 
aaagattgcc 



16 



cattgagtat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
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q y c : a a fi r i c a l 1. 1 1 9 g c t c a I ( ■ a I ( ■ t a c a 9 g c a g c a a a g c a g .1 a a g 1. 1* t a t r I. oj t; I. a a t: • 1 1 a 7 8 0 

I t; cat yea ay ct t at yyyyc egyt caaaca atiyctaaygt yyyyyyUal t.<-jc;eayy t: c,:a B4 0 

tccaacaal.a taat :yU;ayy a cat yl aUcc ytccaaycty ayt itaaaaca gc|tc:acayaa 900 

g t; c L a L y a c L L 9 y 1 9 c 9 a 9 a a a l 9 9 9 c c c t: g a a L c L 9 9 a c t . I c t: a c ,1 \\ \ a ^1 cj g c a a a y c 96 0 

c c a a a a g c 1 9 g a c U 9 I 1; a t c a cLaycc a a c U g t. c c: c a a c t: t; L g c a agtgi; t: g r. U c U cyga 10 2 0 

aatycctcag get taggcat aaLcggtatg Uatcgaygga gagtaccaaa cacagaatta 1080 

ttttcagcag ctgaaagtta tgccaaaagt Utgaaagaaa gcaataaaat aaatttctct 1140 

tcattaggac LUacagatga agagaaagag gctgcagaac at ttcttaaa tgtgagtgac 1200 

gacagtcaaa atgaUUatga gLaatitiaaaa aagtigggaca agtcaaaatg ticattccctg 1260 

aaggaaaaga t at Ucttt tc a Lgggtaatg aagcagcaaa attagcagaa gctttccaga 1320 

aatcattaag aaaaccaggt cataaaagat ctcaatctat tiataggagaa aaagtgaata 1380 

ctzgtatcaga aacattggaa ttacctacta tcagtagacc tgcaaaacca accataccgt 1440 

cagaaccaaa gttagcatgg acagatzaaag gtggggcaac caaaactgaa ataaagcaag 1500 

caatcaaagt catggatccc attgaagaag aagagtctac cgagaagaag gtgctaccct 1560 

ccagtgatgg gaaaacccct gcagaaaaga aactgaaacc atcaactaac accaaaaaga 1620 

aggtttcatt tacaccaaat gaaccaggga aatatacaaa gttggaaaaa gatgctctag 1680 

atttgctctc agataatgaa gaagaagatg cagaatcttc aatcttaacc tttgaagaaa 174 0 

gagatacttc atcattaagc attgaggcca gattggaatc aatagaggag aaattaagca 1800 

tgatattagg gctattaaga acactcaaca ttgctacagc aggacccaca gcagcaagag 1860 

atgggatcag agatgcaatg attggcgtaa gagaggaatt aatagcagac ataataaagg 1920 

aagctaaagg gaaagcagca gaaatgatgg aagaggaaat gagtcaacga tcaaaaatag 1980 

gaaatggtag tgtaaaatta acagaaaaag caaaagagct caacaaaatt gttgaagatg 2 04 0 

aaagcacaag tggagaatcc gaagaagaag aagaaccaaa agacacacaa gacaatagtc 2100 

aagaagatga catttaccag ttaattatgt agtttaataa aaataaacaa tgjggacaagt 2160 

aaaaatggag tcctacctag tagacaccta tcaaggcatt ccttacacag cagctgttca 2 2 20 

agttgatcta atagaaaagg acctgttacc tgcaagccta acaatatggt tccctttgtt 2 2 80 

tcaggccaac acaccaccag cagtgctgct cgatcagcta aaaaccctga caataaccac 2 34 0 

tctgtatgct gcatcacaaa atggtccaat actcaaagtg aatgcatcag cccaaggtgc 24 00 

agcaatgtct gtacttccca aaaaatttga agtcaatgcg actgtagcac tcgatgaata 2 4 60 

tagcaaactg gaatttgaca aactcacagt ctgtgaagta aaaacagttt acttaacaac 2 52 0 
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catgaaacca tacgggatigg tatcaaaatt. tgUgagclca gccaaaLcag tt:ggcaaaaa 2580 

aacacatgat: ctaaticgcac tatgtgatitt: Uatggatcta gaaaagaaca cacctgttac 2640 

aataccagca ttcaticaaat: cagt f. tcaat: caaagagagt gagtcagcta ctgttgaagc 2700 

tgctataagc agugaagcag accaagct.ct aacacaggcc aaaattigcac cLtatgcggg 2760 

attiaattatg atcatgacta tgaacaatcc caaaggcata ttcaaaaagc ttggagctgg 2820 

gactcaagtc atagtagaac taggagcata tgtccaggct gaaagcataa gcaaaatatg 2880 

caagacttigg agccatcaag ggacaagata tgtcttgaag tccagataac aaccaagcac 2940 

cttggccaag agctactaac cctatctcat agatcataaa gtcaccat tc tagttatata 3000 

aaaatcaagt tagaacaaga attaaatcaa tcaagaacgg gacaaataaa aatgtcttgg 3060 

aaagtggtga tcattttttc attgttaata acacctcaac acggtcttaa agagagctac 3120 

ttagaagagt catgtagcac tataactgaa ggatatctca gtgttctgag gacaggttgg 3180 

tacaccaatg tttttacact ggaggtaggc gatgtagaga accttacatg tgccgatgga 3240 

cccagcttaa taaaaacaga attagacctg accaaaagtg cactaagaga gctcagaaca 3300 

gtttctgctg atcaactggc aagagaggag caaattgaaa atcccagaca atctagattc 3360 

gttctaggag caatagcact cggtgttgca actgcagctg cagttacagc aggtgttgca 3420 

attgccaaaa ccatccggct tgaaagtgaa gtaacagcaa ttaagaatgc cctcaaaaag 3480 

accaatgaag cagtatctac attggggaat ggagttcgtg tgttggcaac tgcagtgaga 3540 

gagctgaaag attttgtgag caagaatcta acacgtgcaa tcaacaaaaa caagtgcgac 3600 

attgctgacc tgaaaatggc cgttagcttc agtcaattca acagaaggtt cctaaatgtt 3660 

gtgcggcaat tttcagacaa cgctggaata acaccagcaa tatctttgga cttaatgaca 3720 

gatgctgaac tagccagagc tgtttccaac atgccaacat ctgcaggaca aataaaactg 3780 

atgttggaga accgtgcaat ggtaagaaga aaagggttcg gattcctgat aggagtttac 3840 

ggaagctccg taatttacat ggtgcaactg ccaatctttg gggttataga cacgccttgc 3 900 

tggatagtaa aagcagcccc ttcttgttca ggaaaaaagg gaaactatgc ttgcctctta 3960 

agagaagacc aaggatggta ttgtcaaaat gcagggtcaa ctgtttacta cccaaatgaa 4 020 

aaagactgtg aaacaagagg agaccatgtc ttttgcgaca cagcagcagg aatcaatgtt 4080 

gctgagcagt caaaggagtg caacataaac atatctacta ctaattaccc atgcaaagtt 4140 

agcacaggaa gacatcctat cagtatggtt gcactatctc ctcttggggc tttggttgct 4200 

tgctacaagg gagtgagctg ttccattggc agcaacagag tagggatcat caagcaactg 4260 

aacaaaggct gctcttatat aaccaaccaa gacgcagaca cagtgacaat agacaacact 4 320 
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gtataccagc Uaagcaaagt tgaaggcgaa cagcatgtta taaaaggaag gccagtgtca 4 380 

agcagctttig acccagtcaa gittcclgaa gatcaattca atgt: t:gcact: tgaccaagtt: 4440 

ttcgagagca ttgagaacag tcaggccttg gtggatcaat caaacagaat: cctaagcagt: 4500 

gcagagaaag gaaacactgg cttcatcatt gtaataattc taattgctgL ccttggctct 4560 

accatgaticc tagtgagtgt tt tilatcata atiaaagaaaa caaagaaacc cacaggagca 4620 

cctccagagc tgagtggtgt cacaaacaat ggcttcatac cacataatta gttaattaaa 4680 

aataaagtaa attaaaataa atitaaaatta aaaataaaaa tttgggacaa atcataatgt 4740 

ctcgcaaggc tccgtgcaaa tatgaagtgc ggggcaaatg caatagagga agtgagtgca 4 800 

agtttaacca caattactgg agttggccag atagatactt attaataaga tcaaattat t 4860 

tattaaatca acttttaagg aacactgata gagctgatgg cttatcaata aUatcaggag 4920 

caggcagaga agataggaca caagatitttg tcctaggttc caccaatgtg gttcaaggtt 4980 

atattgatga taaccaaagc ataacaaaag ctgcagcctg ttacagtcta cataatataa 5040 

tcaaacaact acaagaagtt gaagttaggc aggctagaga taacaaacta tctgacagca 5100 

aacatgtagc acttcacaac ttagtcctat cttatatgga gatgagcaaa actcctgcat 5160 

ctttaatcaa caatctcaag agactgccga gagagaaact gaaaaaatta gcaaagctca 5220 

taattgactt atcagcaggt gctgaaaatg actcttcata tgccttgcaa gacagtgaaa 5280 

gcactaatca agtgcagtga gcatggtcca gttttcatta ctatagaggt tgatgacatg 534 0 

atatggactc acaaggactt aaaagaagct ttatctgatg ggatagtgaa gtctcatact 5400 

aacatttaca attgttattt agaaaacata gaaattatat atgtcaaggc ttacttaagt 5460 

tagtaaaaac acatcagagt gggataaatg acaatgataa cattagatgt cattaaaagt 5520 

gatgggtctt caaaaacatg tactcacctc aaaaaaataa ttaaagacca ctctggtaaa 5580 

gtgcttattg tacttaagtt aatattagct ttactaacat ttctcacagt aacaatcacc 5640 

atcaattata taaaagtgga aaacaatctg caaatatgcc agtcaaaaac tgaatcagac 5700 

aaaaaggact catcatcaaa taccacatca gtcacaacca agactactct aaatcatgat 5760 

atcacacagt attttaaaag tttgattcaa aggtatacaa actctgcaat aaacagtgac 5820 

acatgctgga aaataaacag aaatcaatgc acaaatataa caacatacaa atttttatgt 5880 

tttaaatctg aagacacaaa aaccaacaat tgtgataaac tgacagattt atgcagaaac 5940 

aaaccaaaac cagcagttgg agtgtatcac atagtagaat gccattgtat atacacagtt 6000 

aaatggaagt gctatcatta cccaaccgat gaaacccaat cctaaatgtt aacaccagat 6060 

taggatccat ccaagtctgt tagttcaaca atttagttat ttaaaaatat tttgaaaaca 6120 
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agtaagtCUc tatgatactt catiaataaUa agtaataatt. aattgcUUaa tcatcatcac 6180 
aacattattc gaaaccatiaa cUat Lcaalt Uaaaaagtaa aaaacaata.i catgggacaa 6240 
gtagtitatgg aggtgaaagl: ggagaacatt cgaacaatag atatgcticaa agcaagagta 6300 
aaaaatcgtg tggcacgcag caaatigcUtU aaaaatgcct: ctttggticct catiaggaata 6360 
actacattga gtattgccct caatatctat ctgaLcataa actataaaaU gcaaaaaaac 6420 
acatctgaat cagaacatica eaccagctca tcacccatgg aatccagcag agaaactcca 64 80 
acggtcccca cagacaactc agacaccaac tcaagcccac agcatccaac tcaacagtcc 6540 
acagaaggct ccacacticta ctttgcagcc Ucagcaagct caccagagac agaaccaaca 6600 
tcaacaccag atacaacaaa ccgcccgccc ttcgticgaca cacacacaac accaccaagc 6660 
gcaagcagaa caaagacaag tccggcagtc cacacaaaaa acaacccaag gacaagctct 6720 
agaacacatit ctccaccacg ggcaacgaca aggacggcac gcagaaccac cactctccgc 6780 
acaagcagca caagaaagag accgtccaca gcatcagtcc aacctgacat cagcgcaaca 6840 
acccacaaaa acgaagaagc aagtccagcg agcccacaaa catctgcaag cacaacaaga 6900 
atacaaagga aaagcgtgga ggccaacaca tcaacaacat acaaccaaac tagttaacaa 6960 
aaaatacaaa ataactctaa gataaaccat gcagacacca acaatggaga agccaaaaga 7020 
caattcacaa tctccccaaa aaggcaacaa caccatatta gctctgccca. aatctccctg 7080 
gaaaaaacac tcgcccatat accaaaaata ccacaaccac cccaagaaaa aaactgggca 7140 
aaacaacacc caagagacaa ataacaatgg atcctctcaa tgaatccact gttaatgtct 7200 
atcttcctga ctcatatctt aaaggagtga tttcctttag tgagactaat gcaattggtt 7260 
catgtctctt aaaaagacct tacctaaaaa atgacaacac tgcaaaagtt gccatagaga 7320 
atcctgttat cgagcatgtt agactcaaaa atgcagtcaa ttctaagatg aaaatatcag 7380 
attacaagat agtagagcca gtaaacatgc aacatgaaat tatgaagaat gtacacagtt 7440 
gtgagctcac attattaaaa cagtttttaa caaggagtaa aaatattagc actctcaaat 7500 
taaatatgat atgtgattgg ctgcagttaa agtctacatc agatgatacc tcaatcctaa 7560 
gttttataga tgtagaattt atacctagct gggtaagcaa ttggtttagt aattggtaca 7620 
atctcaacaa gttgattctg gaattcagga aagaagaagt aataagaact ggttcaatct 7680 
tgtgtaggtc attgggtaaa ttagtttttg ttgtatcatc atatggatgt atagtcaaga 7740 
gcaacaaaag caaaagagtg agcttcttca catacaatca actgttaaca tggaaagatg 7800 
tgatgttaag tagattcaat gcaaattttt gtatatgggt aagcaacagt ctgaatgaaa 7860 
atcaagaagg gctagggttg agaagtaatc tgcaaggcat attaactaat aagctatatg 7920 
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aaactgtaga ttatntgctt agtttatgtt gcaatgaagg tt tctcactt: gtgaaagagt 7980 

tcgaaggctt tattaLgagt gaaattctta ggattactga acatgctcaa ttcagtacta 8040 

gatttagaaa tactttatta aatggattaa ctgatcaatt aacaaaatta aaaaataaaa 8100 

acagactcag agttcatggt accgtgttag aaaataatga ttatccaatg tacgaagttg 8360 

tacttaagtt attaggagat actttgagat gtattaaatt attaatcaat; aaaaacttag 8220 

agaatgctgc tgaattatac tatatattta gaatattcgg tcacccaatg gtagatgaaa 8280 

gagatgcaat ggatgctgtc aaattaaaca atgaaatcac aaaaatcctt aggtgggaga 8340 

gcttgacaga actaagaggg gcattcatat taaggattat caaaggattt gtagacaaca 8400 

acaaaagatg gcccaaaatt aaaaacttaa aagtgcttag taagagatgg actatgtact 8460 

tcaaagcaaa aagttacccc agtcaacttg aattaagcga acaagatttt ttagagcttg 8520 

ctgcaataca gtttgaacaa gagttttctg tccctgaaaa aaccaacctt gagatggtat 8580 

taaatgataa agctatatca cctcctaaaa gattaatatg gtctgtgtat ccaaaaaatt 8640 

acttacctga gaaaataaaa aatcgatatc tagaagagac tttcaatgca agtgatagtc 8700 

tcaaaacaag aagagtacta gagtactatt tgaaagataa taaattcgac caaaaagaac 8760 

ttaaaagtta tgttgttaaa caagaatatt taaatgataa ggatcatatt gtctcgctaa 8820 

ctggaaaaga aagagaatta agtgtaggta gaatgtttgc tatgcaacca ggaaaacagc 8880 

gacaaataca aatattggct gaaaaattgt tagctgataa tattgtacct tttttcccag 8940 

aaaccttaac aaagtatggt gatctagatc ttcagagaat aatggaaatc aaatcggaac 9000 

tttcttctat taaaactaga agaaatgata gttataataa ttacattgca agagcatcca 9060 

tagtaacaga tttaagtaag ttcaaccaag cctttaggta tgaaactaca gcgatctgtg 9120 

cggatgtagc agatgaacta catggaacac aaagcctatt ctgttggtta catcttatcg 9180 

tccctatgac aacaatgata tgtgcctata gacatgcacc accagaaaca aaaggtgaat 9240 

atgatataga taagatagaa gagcaaagtg gtttatatag atatcatatg ggtggtattg 9300 

aaggatggtg tcaaaaactc tggacaatgg aagctatatc tctattagat gttgtatctg 9360 

taaaaacacg atgtcaaatg acatctttat taaacggtga caaccaatca atagatgtaa 9420 

gtaaaccagt taagttatct gagggtttag atgaagtgaa agcagattat agcttggctg. 9480 

taaaaatgtt aaaagaaata agagatgcat acagaaatat aggccataaa cttaaagaag 954 0 

gggaaacata tatatcaaga gatcttcagt ttataagtaa ggtgattcaa tctgaaggag 9600 

taatgcatcc tacccctata aaaaagatct taagagtggg accatggata aacacaatat 9660 

tagatgacat taaaaccagt gcagagtcaa tagggagtct atgtcaggaa ttagaattta 9720 
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ggggggaaag calaalagLt agtctgatat taaggaatct ttggctgtat aatttataca 9780 
tgcatgaatc aaagcaacac cccctagcag ggaagcagtt attcaaacaa ctaaataaaa 9640 
cattaacatc agtgcagaga Ltttttgaaa taaaaaagga aantgaagta gLagatctaL 9900 
ggatgaacat accaatgcag tttggaggag gagatccagt agtcttctat agatctttct 9960 
atagaaggac ccctgatttt ttaactgaag caatcagtca tgtggatatt ctgttaagaa 10020 
Uatcagccaa cataagaaat gaagcgaaaa uaagtttctt caaagcctta ctgtcaatag 10080 
aaaaaaatga acgtgctaca ctgacaacac taatgagaga tcctcaagct gttggctcag 1014 0 
agcgacaagc aaaagtaaca agtgatatca atagaacagc agttaccagc atcttaagtc 10200 
tttctccaaa tcaacttttic agcgatagtg ctatacacta cagtagaaat gaagaagagg 10260 
tcggaatcat tgctgacaac ataacacctg tttatcctca tggactgaga gttttgtatg 10320 
aatcattacc ttttcataaa gctgaaaaag ttgtgaatat gatatcagga acgaaatcca 10380 
taaccaactt attacagaga acatctgcta ttaatggtga agatattgac agagctgtat 10440 
ccatgatgct ggagaaccta ggattattat ctagaatatt gtcagtagtt gttgatagta 10500 
tagaaattcc aaccaaatct aatggtaggc tgatatgttg tcagatatct agaaccctaa 10560 
gggagacatc atggaataat atggaaatag ttggagtaac atcccctagc atcactacat 10620 
gcatggatgt catatatgca actagctctc atttgaaagg gataatcatt gaaaagttca 10680 
gcactgacag aactacaaga ggtcaaagag gtccaaagag cccttgggta gggtcgagca 10740 
ctcaagagaa aaaattagtt cctgtttata acagacaaat tctttcaaaa caacaaagag 10800 
aacagctaga agcaattgga aaaatgagat gggtatataa agggacacca ggtttaagac 10860 
gattactcaa taagatttgt cttggaagtt taggcattag ttacaaatgt gtaaaacctt 10920 
tattacctag gtttatgagt gtaaatttcc tacacaggtt atctgtcagt agtagaccta 10980 
tggaattccc agcatcagtt ccagcttata gaacaacaaa ttaccatttt gacactagtc 11040 
ctattaatca agcactaagt gagagatttg ggaatgaaga tattaatttg gtcttccaaa 11100 
atgcaatcag ctgtggaatt agcataatga gtgtagtaga acaattaact ggtaggagtc 11160 
caaaacagtt agttttaata cctcaattag aagaaataga cattatgcca ccaccagtgt 11220 
ttcaagggaa attcaattat aagctagtag ataagataac ttctgatcaa catatcttca 11280 
gtccagacaa aatagatatg ttaacactgg ggaaaatgct catgcccact ataaaaggtc 11340 
agaaaacaga tcagttcctg aacaagagag agaattattt ccatgggaat aatcttattg 11400 
agtctttgtc agcagcgtta gcatgtcatt ggtgtgggat attaacagag caatgtatag 11460 
aaaataatat tttcaagaaa gactggggtg acgggttcat atcggatcat gcttttatgg 11520 
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acttcaaaat.at.tcctat.gt gtctttaaaa ctaaactttt atgtagttgg gggtcccaag 11580 

ggaaaaacat taaagatgaa gatatagtag atgaatcaat agataaactg ttaaggattg 11640 

ataatacttt ttggagaatg ttcagcaagg ttatgtttga atcaaaggtt aagaaaagga 11700 

taatgttata tgatgtaaaa tttctatcat tagtaggtta tatagggttt aagaattggt 11760 

ttatagaaca gttgagatca gctgagttgc atgaggtacc ttggattgtc aatgccgaag 11820 

gtgatctggt tgagatcaag tcaattaaaa tctatttgca actgatagag caaagtttat 11880 

ttttaagaat aactgttttg aactatacag atatggcaca tgctctcaca agattaatca 11940 

gaaagaagtt gatgtgtgat aatgcactat taactccgat tccatcccca atggttaatt 12000. 

taactcaagt tattgatcct acagaacaat tagcttattt ccctaagata acatttgaaa 12060 

ggctaaaaaa ttatgacact agttcaaatt atgctaaagg aaagctaaca aggaattaca 12120 

tgatactgtt gccatggcaa catgttaata gatataactt tgtctttagt tctactggat 12180 

gtaaagttag tctaaaaaca tgcattggaa aacttatgaa agatctaaac cctaaagttc 12240 

tgtactttat tggagaaggg gcaggaaatt ggatggccag aacagcatgt gaatatcctg 12300 

acatcaaatt tgtatacaga agtttaaaag atgaccttga tcatcattat cctttggaat 12360 

accagagagt tataggagaa ttaagcagga taatagatag cggtgaaggg ctttcaatgg 124 20 

aaacaacaga tgcaactcaa aaaactcatt gggatttgat acacagagta agcaaagatg 124 80 

ctttattaat aactttatgt gatgcagaat ttaaggacag agatgatttt tttaagatgg 12540 

taattctatg gaggaaacat gtattatcat gcagaatttg cactacttat gggacagacc 12600 

tctatttatt cgcaaagtat catgctaaag actgcaatgt aaaattacct ttttttgtga 12660 

gatcagtagc cacctttatt atgcaaggta gtaaactgtc aggctcagaa tgctacatac 12720 

tcttaacact aggccaccac aacaatttac cctgccatgg agaaatacaa aattctaaga 12780 

tgaaaatagc agtgtgtaat gatttttatg ctgcaaaaaa acttgacaat aaatctattg 12840 

aagccaactg taaatcactt ttatcagggc taagaatacc gataaataag aaagaattaa 12900 

atagacagag aaggttatta acactacaaa gcaaccattc ttctgtagca acagttggag 12960 

gtagcaaggt catagagtct aaatggttaa caaacaaggc aaacacaata attgattggt 13020 

tagaacatat tttaaattct ccaaaaggtg aattaaatta tgattttttt gaagcattag 13080 

aaaatactta ccctaatatg attaaactaa tagataatct agggaatgca gagataaaaa 13140 

aactgatcaa agtaactgga tatatgcttg taagtaaaaa atgaaaaatg ataaaaatga 13200 

taaaataggt gacaacttca tactattcca aagtaatcat ttgattatgc aattatgtaa 13260 

tagttaatta aaaactaaaa atcaaaagtt agaaactaac aactgtcatt aagtttatta 13320 
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